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It is somewhat difficult to avoid perfect sameness 
in successive Prefaces to a Work on the same subjects, 
by the same writers, and addressed to the same readers; 
but the continued and extended support which the 
“ Mechanics’ Magazine” has experienced from both 
the writing and the reading Public, makes the perio¬ 
dical renewal of our acknowledgments a duty as in¬ 
dispensable as it is grateful. 

Although many ages have elapsed since the study 
of Nature was emancipated from the monopoly and 
mystification of the schools—since philosoph^s took 
the course of penetrating into hey pijrsteries by expe- 
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riment and obseryatior?? and making the real knowledge 
i hey acquired available tb all the world; there remained, 
till very recently, another important step to be taken 
before the benefit of that reformation could be said 


to be universal. Science had dispensed her sweets 
among the educated and affluent alone: she had still 
to visit the dwellings of the unlearned and poor. A 
solitary, attempt to enlarge her sphere of usefulness 
was made at Glasgow by Dr. Birkbeck; but his 
efforts extended not beyond the delivery of lectures 
to the artisans of that city, and nearly another age 
was suffered to pass away before either the example 
of that enlightened individual was generally followed, 
or that mightier engine, the Press, was called in to 
assist in the dissemination of a kno'|Vledge of principles 
among the working classes, and in obtaining from them, 
in return, those benefits which practice has it so much 


in its power to confer upon theory. 


The ** Mechanics’ Magazine,” it was, which first 
proposed to teach science to mechanics, and invited 
mechanics to lend their aid to men of science. We 
chose for our labours an extensive field of original and 
valuable talent, which had hitherto yielded little or 
nothing, because neither was that talent properly che¬ 
rished, nor any means taken of gathering in its fruits 
w’heii ripe. We addressed ourselves not to bookwise, 
but to practical men—to those who, the moment that 
they invent, put their hand to the tool that is to realize, 
and who are, therefore, the more likely to pursue only 
^hat is useful. To use the words of an intelligent 
Correspondent—“Theory without practice is, as it 
were, a hidden treasure, unknown to and of nd use to 
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the world; while practice is the same treasure in the 
hands of the benevolent— 

--— ‘ tike the dew, with gradual, silent power, 

* Felt in the bloom it leaves along the meads.* , 

And one great advantage to be reasonably expected 
from such a work as the ‘ Mechanics’ Magazine’ was, 
that it would make practical men of tliose who before 
were mere theorists, and give a knowledge of theory 
to those who were before merely mechanical.” 

Nor have our hopes been disappointed. Our 
appeal to the intellectual energy of the Mechanics of 
Great Britain and Ireland has been answered with so 
much promptitude and ability, that we may safely 
assert there is a larger portion of useful matter, from 
original thinkers, in the three volumes of the “ Me¬ 
chanics’ Magazine,” now before the public, than is 
to be found in any other publication of the present 
times. 

We do but justice to our numerous contributors 
(our own share of the merit is but small) in this 
assertion of the value of the work. We confess that, 
without the co-operation of that numerous and most 
valuable class of our fellow-citizens, to whom we, and 
the public generally through us, are under so many 
obligations, the “Mechanics’ Magazine” could not 
have occupied the ground which it does; but, with 
this powerful and (we are happy to say) increasing 
co-operation, we hesitate not to say that we have 
been an instrument in elevating British Mechanics to 
a rank in the scale of public importance, which, though 
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they may have always deserved, they have never 
before attained. 

Amongst other things, w^e have taught them to 
combine, though not for the small purposes which have 
often (we say not always) marked the combinations 
of Mechanics, but for that more general and noble 
purpose—the acquisition of knowledge, and the action 
and reaction of intellect. It gives us pleasure to think 
that this good seed, of which we, in our humble way, 
were among the first (if, indeed, not the very first) to 
sow, is diffused throughout the country, and springing 
up with as much strength and vigour as the best friends 
of the best interests of mankind can desire. 

We have the gratification of knowing (and we 
have our information from the most able and eloquent 
friend of the Mechanics now living—the distinguished 
individual whose Portrait adorns our present Volume) 
that Institutions not nominally mechanical, but com¬ 
posed of real mechanics, controlled by real mechanics, 
and devoted to subjects of real mechanical utility, are 
rapidly establishing in every part of the country. 
“I reckon,” says Mr. Biiouoii am, “nearly thirty since 
my Tract was published, and in every one the prin¬ 
ciple there laid down, and in which you and I agree, 
of leaving the management to the men, is recognised 
by express laws.” 

Who is there thatrejoicesnotatso delightful apros- 
pect ? It is an application of sound philosophy, and not 
a mere prediction or hope, to say, that the result will 
be more substantially and more extensively beneficial 
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than that of any other species of learned or scientific 
associations, however highly patronized or liberally 
endowed. 

The approbation bestowed on our labours has, 
happily, not been confined to the class with which we 
are more immediately connected, nor indeed to any 
one class of men in the country; for, without any 
distinction of party^—without any allusion to politics— 
without the least reference to any thing which could 
divide society, we have received the most flattering 
testimonies from the very foremost men in station as 
well as in talent, that the “ Mechanics’ Magazine” is 
a Work which has “ done the State some service 
and which may yet do much more, if conducted in 
future (as it is our humble resolution it shall be) in the 
same spirit by which it has been hitherto distinguished. 
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SiB,~V'ou were pleased to insert, 
some Hme ago, a description of my 
new cross-cuttiiig saw. I now lay be> 
fore you another contrivance of mine, 
uf a pit-saw, for cutting wood into 
plaolu and deals, which is wrought 

aai» UI. 


by the same power, namely, a 
dulum or lever, l^eivtlm wood to 
be sawed is fixed on ^ diat 
is required is to keep the l^r moving 
between two springs; and one nun 
may do thU with ease, with thrae or 
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four 0 &ws%& fnsiK. 1 lAwte also 
■hewn how th% feVelr ihSy he applied 
<0 other machinery, either 

tdih b^lts, chains, or teeth. The 
length and weight of the lever form 
its power, and these may be inerted 
according to the power that is re¬ 
quired to drive the machine which it 
may be applied to. I have found by 
■Experiment, that a man with a lever. 


of ^he f^fter liMil^^nd wdght, will 
drive a machine that would require a 
two-horse power to do it. It is Very 
laborious, in some cases, working at 
machines by a crank with the hand or 
foot, and the lever may be applied 
to such with great advantage. 

Dixon Vau-ancb, Mechanic. 

Liberton, Lanarkslurc. 



Description. 

Fig. 1. represents the pit-saw, for cut¬ 
ting wood into planks and deals. A shews 
the saw-pit; B the saw, which, when put 
In motion, slides upon two steel rods, 
CCCC; DDDD is the frame which the 
•aw works in; F the pendulum, or lever; 
O the fulcrum; H H H the jointed move¬ 
ments which give the motion to the saw; 
II a shaft, which is jointed neiir the ful¬ 
crum of the lever, and brings forward 
the wood to the saw, by turning round 
• windlass; K a rag-wheel, which is on 
the end of the windlass, by which the 
‘■bttft, 11, turns i* round; L a spring, to 
ireep the shaft in the teeth of the rag- 
Wli^; M a eati-h, O the wood fixed on 
Ife* ft^e 'movlug forward on rollers; 


R the rollers; N the frame that the lever 
is fixed in, with its jointed movements. 
The length of the lever may be twelve or 
fifteen feet. 

Fie. 2. represents the lever applied fo 
machinery; A is the fulcrum of the lever; 
B the shaft whicli gives motion to the 
wheel; the lever moves between two 
springs, which makes its motion more 
easy. 

NEW MO0E OP FULLING CLOTH. 

Messrs. Northnip and Dillon, of 
New Jersey, North America, have 
proposed a method of fulling cloth 
without employing soap or any othear 
alkaline matter, and without steam, 
in a much shorter time, -aiid in • 
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more perfect manner, than has been 
lieretoforc accomplished; their pro¬ 
cess U described as follows: 

** After the oil has been remored from 
the cloth, it is to be dried. A composi¬ 
tion is tiien made of rye flour and pure 
water, in the proportion of four quaits 
of the flour to eight gallons of water, 
which is to be boiled to the consistency 
of a thin paste, o- the flour fliay be mixed 
ill liot water. The cloth is then to be 
made suflicicntly wet with the paste 
{which may be applied either W'arm or 
cold), and put into the same kind of full¬ 
ing mills, and beat about, as is custoiaary 
when snap or steam is used. When tlie 
cloth has been snfliciently fulled in this 
manner, the paste is to be washed out or 
icoured with pure water. 

'* lit the same manuer a thin paste, 
made of wheat oats or barley flour, may 
be employed, and other vegetable sub¬ 
stances of a similar nature may be used 
ill the piocess of fulling with great ad¬ 
vantage : the employment of vegetable 
matters, instead of animal matter, in the 
process of fulling, being the substance of 
tlie invention. 

** By u.siug these matcnals, the doth 
becomes fulled to a proper thickness in a 
much short'll' time than with soap: is 
softer, flruier, and less worn in the mill; 
co.sts {in America) one-flfth the expense 
of fulling with soap, and retains tiie 
colour of indigo blues, aud all other co¬ 
lours that arc dyed before fulling, in 
gi eater perfection Uiau when soap is em¬ 
ployed.” 


IDEA or AN AJH ENGINE. 

Sib,—I have long entertuned an 
idea, that an engine might be so con¬ 
trived, that it could be worked by a 
succession of powerful explosions of 
condensed air through a valve, on the 
principle of the tdr-gun; but I have 
given the sulyect more attention since 
steam-engines were applic4 to propel 
vessels at sea, and since the distress¬ 
ing accidents that have occurred by 
the use of fire. In the ardent hope, 
liowever, that the following (1 admit) 
«rude suggestion may meet the eye, 
«M>a 4 tracttbe attention, of some per- 
.wn to entertain tlie subject, 

i idiaHMececd to detail my ideas. 

iDwe auppoairion that a 


force is required equal to the power 
of steam, to rapidly raise the lever of 
the engine, I proimse, that immedi* 
ately under the piston of an endne 
there should be placed a large c^in- 
dcr, capable of containing a sufficient 
quantity of condensed atmospheric airj 
over the valve of which cylinder the 
piston should closely enter to a pro¬ 
per doAitli, and be ready, on the ao 
tion of a spring or trigger, to receive 
the whole force of the explosion, and 
thus violently force up the lever in 
the same proportion of power as is 
now done by steam. With a view to 
check the sudden shock the engine 
would thus receive, im arm-spring of 
sufficient power might be applied to 
command tlie piston inside, and at 
the top of the cylinder. Another ex¬ 
plosion from the iffiamher of con¬ 
densed air would bring down the pis¬ 
ton with equal force. With the view 
to keep this chumber (containing the 
conduiised air) constantly charged to 
the VC17 highest pressure, whereby an 
C({ually effective discliarge could be 
made each moment, 1 propose that 
an air-pump should be attached to 
the engine, which could be worked 
by the common motion of the lever; 
or that a man should turn a wheel, 
which, by being connected with other 
wheels, springs, and proper ma¬ 
chinery, the valve of the air-cylinder 
would be opened, and the air ihereiu 
broiigltt to act against the extremity 
of the piston, which would thus be 
forced up with extreme violence, thus 
raising the lever; in a second of time, 
the air-pump could then force in as 
much as had escaped in the first dis¬ 
charge or explosion, aud then, in 
equal and due time, the piston would 
be ready to receive a second explo¬ 
sion, of precisely the same power as 
the fonner, to bring it doivn. Thus, 
by a well-regulated and scientific 
movement, in rapid succession oi 
powerful discharges of condensed 
atmospheric air, a force could be 
brought to act up and down fully 
equal to steam. 

As tlie air-pumps would be by this 
constant work rendered ifery hot, 
which would heat the cylinder or air- 
chamber so much, that thereby the 
air might be dangerously rttrefira, I 
propose that the pumps should be 
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encircled or enclosed in a cose i^th a 
sufficient quantity of cold water, and 
which, by a simple contrivance, in 
a certain number of turnings of the 
. wheel (equal to five minutes* time), 
could be let off, and a fresh supply 
of cold water made to rush in from a 
reservoir above, to supply the place 
of the water heated by the barrel and 
action of the air-pumps. This cold 
water, so often repeated, or made to 
be constantly running off, would serve 
to condense the air in the cylinder, 
and enable it to receive a greater 
quantity than it otherwise would. 

If it should be considered that one 

2 'linder would be iiisuilicient to force 
e piston up, and then down, there 
mignt be two cylinders, one to force 
it up, and the other to force it down ; 
and if so, then the air-pump could he 
filling the one during the expulsion 
of a part of the air in the other; thus 
both would be kept alternately work¬ 
ing. Each chamber might be capa¬ 
ble of containing, upon the princi¬ 
ple of the air-gun, as much mr as 
would hold fifty discharges ; one only 
of which discharges would be let off 
against the piston, on which the air- 
pump woukf instautiy after force in a 
fresh supply of air to the very highest 

E ressure; thus every dischur^e would 
: of equal foice. The man who 
turns the wheel could hare his move¬ 
ments regulated l>y a given scale, or 
pendulum; and it is nut iinprehable 
that, in places where the engine could 
be placed in a fixed and steady posi¬ 
tion, the whole inachincrv could be 
worked (provided the alr-charaber 
was previously charged) bv a power¬ 
ful clock and multiplied wheel move¬ 
ment, with heavy weights and inain- 
itaining power, which could be wound 
Ap every twenty-four hours; nr after 
the attendant had let off the first ex- 
■plosioo, the machinery could be so 
RiTUU^, that, by the turning of a 
wheel, every succeeding explosion 
eould be let off bv the action of the 
.CB^ne itself on the trigger attached 
to the cylinder. 

It 4s ahnost needless to observe, 
that if sometbiBg like this plan could 
he carried Into edeet, the great ex- 
•pense of fhdwotdd be saved, and 
safety enwred from jSoe. 

If yeut Sir, shall ithink this sug¬ 


gestion worthy of a page pr two in 
your useful Magazine, you will 
greatly oblige me by insertmg it. 

I have the honour to be. Sir, vour 
most obedient servant, W. If. () 

ON THE PROPERTY OF ANIMAL CHAR¬ 
COAL TO PREVENT THE CORRCP- 

TION OP WATER ; BY A. CHEVAL* 

LIER. 

Having been consulted by M. B. 
on the means of preventing the water 
of a pond in his garden from liecom- 
ing^ offensive, I suggested the use of 
Animal Charcoal, and begged him to 
let me know the result of the expe¬ 
riment. A letter addressed to me on 
the 15 th of November last, assures me 
that the experiment has succeeded 
perfectly, 'i'lie following is an ex¬ 
tract of the letter; 

“There i.s a pond, of nine feet in dia< 
meter and three feet deep, in the garden 
of M. Ji., tlie water of wliich is used for 
watering the garden. 'J’lie pond is filled 
wiih water fmni a well; but, on the ap¬ 
proach of autuijii), it becomes oiTensire, 
aud a mephitic odour arises from it. 

“ When it was ainiiiully cleaned out 
(au operation for which buckets were 
found necessary), there wa-s found in the 
bottom a putrid slime, whicii rendered 
this work very disagreeable, aud per/wps 
dangerous. 

“ This year, on the lOth August, 182.1, 
M. D. had 45 lbs. of animal cltartoal, in 
powder, thrown into tlie |)Oiid; being 
careful to have it spread equally, by 
means of a basket of open wicker-work 
carried over the surface of tlie water: 
the powder which floated was soon pre- 
cipated to the bottom. 

** 'fhis water was used for watering, 
aud partly renewed as it became neces¬ 
sary. The waterings ceased about the 
middle of September. The water, which 
was then 20 inches deep, was left undis¬ 
turbed, and has not been since changed; 
and although it is discoloured and even 
greenish, it is entirely inodorous—fAaniie 
fo the animat charcoal.'* 

M. B. having sent me a pottle of 
the water, I observed, on examining 
it, that it had neither a disagreeable 
smell nor taste; and that, during the 
eight days which have ebpsed since 
its removal from its carbonaceous bed. 
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it lias not undergone any change, and 
shows no signs of corruption 
The animal charcoal which has been 
throN’Ti into the pond may,when taken 
out, he used as a manure; and this 
manure, which, by slow degrees, im¬ 
parts to vegetables the substances 
which it has absolved, is one of those 
which merit a most attentive exami¬ 
nation. 


THE ART OF TURNING. 

Sir,—A mongst the various works 
that treat on practical mechanics, I 
have often felt surorised that so few 
have been given to the public on Turn¬ 
ing, which is Qot only an extremely 
usehil, but highly ornamental art. 
For though, of late years, many gen¬ 
tlemen have turned their thonglus to 
tbis subject, they have not conde¬ 
scended to publish to the mechanical 
world the fruits of their labours, and to 
treat the subject in that scientific man¬ 
ner which it demands: indeed, the only 
w'ork that seems at all calculated for 
the practical mechar:'.,. in the hiarher 
department of the art, is one that is 
but very little known, 'but which de- 
scn'cs more consideration than it has 
hitherto met with—I allude to a pub¬ 
lication, which came by mere chance 
into iny hands ver^' lately, entitled, 
“ Specimens of licceutric Circular 
Turning, wdth practical Instructions 
for producing corresponding Pieces 
in tnat Art,*' by Rlr. Ihbetson. It 
is a work extremely well calculated 
to direct the workman how to exe¬ 
cute those embellishments so often 
pointetl out to his imitation in re¬ 
markable specimens of turnery, but 
which, unfortunately for the mere, 
workman, are hut little known, partly 
Owing to the very expensive appara¬ 
tus thought requisite, and partly to 
the want of a familiar explanation of 
the manner by wbicli the various com¬ 
binations of eccentric and concentric 
circles may be produced. I will ven- 
•ure to afiinn, and, indeed, know by 
ractical experience, that those ex¬ 
pensive and highly finished engines 
are not absolutely necessary to the 
practical workman, whose object, in 
the tools he uses, is not elegance, 
>»t utility. Some time since, I con- 
'Ttructed a rude lathe, that would per- 


h 

form all the different processes 0 ^ 
elliptic and eccentric turning, at 8D 
expense not exceeding that of a com¬ 
mon lathe, such as is sold at any of 
the tool-makers in town; and hence I 
am induced to believe, that the inge¬ 
nious mechanic, were he aware of the 
methods used in the higher branches 
of the art, would find no difficulty in 
adding to any common lathe the ne¬ 
cessary apparatus. 

The woi^ before me, of Mr. Ibbet- 
son, furnishes precisely the infoniui- 
tion that is required; and the perusal 
of it, I am sure, will amply repay, 
not o.ily the amateur, hut the work¬ 
man, and furnish hints for the forma¬ 
tion of almost any eccentric figure 
wished to be produced. There is 
much to he admired in the beauty 
and accuracy of the illustrative plates, 
but much more in the very clear me¬ 
thod pointed out to the workman to 
produce their counterparts. As the 
work itself contains so many practi¬ 
cal problems, it may not, perhaps, 
be uninteresting to many of your cor¬ 
respondents if some notice is taken of 
them, and the various purposes tq 
whicb this part of the art may be ap¬ 
plied. 

Our author gives six specimens of 
eccentric circular turning, iu the like 
number of beautiful plates, which are 
all varied in such a manner, that 
every 'one of itself contains some new 
application of the tool and chuck 
used, and the whole together forma 
• series of examples, whereby the 
artist may form an infinity of various 
beautiful ornaments. An $ ;couiit of 
two or three of the specimens will 
give an idea of the whole. Plate 2. 
exhibits a specimen ornamented with 
an Etruscan border, produced by a 
multitude of small circles, arranged 
in the form known, particularly 
amongst cabinet-makers, by the title 
of the a-ftuGrerque border, and ap¬ 
pears at a little distance from the eye 
like a broad line. In tlie centre of 
plate 4. is a star with circular radu, 
formed by portions only of dircles 
eccentric to each other. Plate 6 . is' 
a specimen of that ornamentwhich is 
so frequently seen in watch-cases, and 
has somewhat the appearance of a 
wheel with circular spokes, or radii, 
diverging from the centre. Indeed* 
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the whole of the tpecimena form a 
series of beautifiil omameBtal en- 
frann^, that ma^ be applied with 
advantage to a variety of useful pur¬ 
poses, such as the embellishment of 
watches, snuff-boxes, trinkets, &c. 
It will also lie highly useful to the 
engraver, to form Ijorders, &c. to 
cams and cheque plates. The exam¬ 
ples, moreover, are so selected, that 
they can be adopted either iu part or 
as a whole. 

If this notice of a work deserving 
of perusal should he the means of 
rainng an emulation amongst our 
working turners to improve their art, 
and raise it above what it has too long 
been, rather os a secondary branch 
of mechanics, 1 shall feel happy to 
have rescued from mediocrity a class 
of workmen, that, I am sure, want 
only encouragement to raise their art 
to a level with others, to which it has 
hitherto but lent its aid. 

If you think some drawings of the 
various chucks and tools used in the 
art of turning, would contribute to 
the advancement of an art of which I 
am a great admirer, I may, at some 
future period, send some, with practi¬ 
cal illustrations of their several usot.* 
I am. Sir, yours, &c. G. A. S. 


AMERICAN INVENTIONS ANI> 
I5IPROVEMENT3. 

A Mr. Alfred Churchill, of Ba- 
taria. United States, has invented a 
new Screw, which is thus spoken of 
in the American papers: ** The 

screw is concave, and meshes, with 
admirable regularity, with the cogs 
placed in a circular wheel, which is 
moved with ease and rapidity, with 
the application of small power. To 
show its immense strength, it is only 
necessary to mention that the thread 
of the screw, in its evolution, presses 
at all times upon four of the cogs of 
awheel containing eleven cogs,"and 
maybesocoustruced, if necessary, as 
to encircle five-elevenths of a circle.” 

The s^e Mr. Churchill is said 
to have invented a new and inge¬ 
nious hydraulic model; ** its power 
for raiiring whatever bids fur to excel 


* We shall be ha^ to receive and 
^vc them a place. 


any preceding principle, where lh« 
height required shoulanot exceed thn 
half of the dieaneter of the wheel used 
in lifting and discharging the water.** 


Another machinist, called Salston- 
Iiqll, of New York, pretends that he 
has discovered a new Wheel, adapted 
to all mechanical purposes, but more 
particularly to time - pieces, the 
powers of which exceed all belief. 
It is said to be ** founded on 
the motions of the solar system,” 
and to be “ capable of taking 
any i>ower, and to any extent;” its 
cause is ** self-existing,” and it can 
not only ” set itself in motion,” but 
” cause inanimate natiii'e to revolve of 
itselfand, finally, it “ will keep 
a continued chculur perpeluul mo¬ 
tion a ” Who can doubt tliat this is 
all a chimera ? The inventor refers 
to the principle of the invciUion as 
** recorded in the Pritent Office of the 
United Slates hut wc do not find 
that any of the scientific Journals of 
America' have yet thought it worth 
the trouble of mentioning. 

“ We have examined,” says the 
Massachuselt’s Spy, a sample of 
leather tanned in a new mode, by 
Capt. Charles Munroe, of Northbo- 
rough, in this country, which is pro¬ 
nounced by competent judges to 
be of the first quality. Ine sample 
is calf-skin, and was tanned in ten 
days. By this process the expense 
is somewiuit reduced, and the capital 
employed may be turned much of- 
tencr than in the old way. Sole 
leather may be tanned three times, 
upper leather six times, and calf, 
skins nine times in a year, in regular 
business, with no danger of future or 
injury to the leather. The liquor for 
tanning is used cold.” 

brown’s gas enginx. 

A Company, - upon a large scale, 
has been formed in the City, for the 
purpose of applying Mr.'Brown’s 
Gas Engine to the propelling of wheel 
carriages, llie capital is two hundred 
thousand pounds, in shares of ten 
pounds each, of which ten per cent, 
u to be deposited in advance, and no 
more will be required unUl the pro- 
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shaU likavo driven a carriage 
fUrom London to York, and back 
^oin, at the rate of ten miles an 
hour. All the shares are already 
subscribed for, and they expect to 
be enabled to start their first carriage 
in. about two months after this date. 

We still look upon Mr. Brown’s 
invcnlionas one of the first discoveries 
of the age in wliich we live, and we 
have not the slightest doubt of the 
successs of the -experiment. The 
power applied is so portable, that a 
man of ordinary strength may carry 
an engine of two-horse power upon 
hh back; and the quantity of power, 
therefore, to give velocity, need only 
be limited by the necessity of study¬ 
ing the safety of the passengers and 
the public at large, if it is found 
that a carriage can travel, without 
danger, at the rate of twenty miles an 
hour, the necessary power cun be ap¬ 
plied quite as easily as if it were only 
retjuired to propel it at.the rate of 
ten. 

IMPROVEMENTS OP LONDON. 

Sib,—I n one of your lateNumbers, 
a Correspondent, who signed himself 
“ Julius,” lias given an outline of a 
plan for rebuilding London after the 
great fire, by Sir Christopher Wren. 
The idea appears to have been a 
magnilicent one. and uorthy of the 
genius that proposed it; and it is 
much to he regretted that the oppor¬ 
tunity was lost, perhaps for ever, of 
carrying it into complete eficcr. I 
reineinbcr to have once met with a 
hook published by a Mr. Gwynne, 
and dedicated to ms Majesty, soinc- 
wlicre about the commencement of 
his reign ; being a “ Plan for the Im¬ 
provement ot London and Westmin¬ 
ster;” and which, from the recollec¬ 
tion I have of it, must have furnished 
hints for many of the improvemejits 
since made, and some of which are 
nowin progress, 'i'he improvement 
of such a metropolis as London, 
which may now, without the impu¬ 
tation of national vanity, be con¬ 
sidered the emporium of the world— 
the centre of commerce, arts, and 
elegances—is surely an object highly 
deserving the attention of Govern¬ 
ment. And if only the sum of three 
or four millions were devoted to that 
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objeetj kt the progress of tho 
fivei^mjil'twenty years, in carmpg 
effect some well-adt^ted anil eieg-mli 
plan for improving tho metropoM 
generaKy; it would surely be weli 
mid out, and an expenditure which 
the most rigid economist of the pub¬ 
lic money would not grudge, if so 
applied, llic Athenians, 1 believe, 
dedicated a tenth of the spoils of 
war to the embellishment of their 
city; by which they made it the 
wonder of the world, and the resort 
of the wealthy and carious of all 
nations, whose expenditure would 
doubtless make an ample return to 
the inhabitants of that superb city 
for the cost of its embellishment. 
Oui Government hitherto unfortu¬ 
nately have numoged things differ¬ 
ently ; but let us hope that it is not 
too late to expect of them some atten¬ 
tion to this truly national object; 
and that they will, by their example, 
give an impulse to the national taste, 
which shall extend it.sclf all over the 
country. Then may we expect, in an¬ 
other ceiiiury, if the prosperity of the 
C( untry continue, that our children’s 
children will see Loudon another 
Athens, in elegance of arrange¬ 
ment and splendour of decoration, 
with a tenfold increase of magnitude. 
Should any of your correspondents 
possess the book alluded to, and will 
favour the public with an outline of 
Gwynne’s plan, it cannot fail of being 
acceptable. It will show how far 
it has been acted upon in our day, 
, and will prove, that however long 
suggestions of this nature may lie 
dormant, in the cud it is not iahonr 
spent in vain to point out the means 
of judicious national improvements; 
and that though the projector may 
have the mortification to sec his 
plans neglected and apparently for¬ 
gotten, "time and circumstances 
may at least combine to bring them 
into notice, and ensure their beiqg 
carried into effect. 

J.. N. 

CHE.4P PROCBSa FOR MAKING TBN 
SCHWEINFURT OBEEN DYE. 

The Schweinfurt <5freen Dye, which 
has recently acqiured (peat reputation 
on the Continent, lias been analysed 
by two chemistaj) M. Braconnot and 
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Dr. Liebig, wlio have not only disco- 
rercd its constituent elements, but 
pointed out how it may be com¬ 
pounded The process of Dr. Liebig, 
wluch seems the simplest, we extract 
from the ** Annales ue Ghimie.” 

** Dissolve, in a copper kettle, by heat, 
ear part of verdigris, in a sufficient nnan- 
tity of nure linegar, and add to it an 
aqueous solution of one part of white ar¬ 
senic. A precipitate of dirty green gene¬ 
rally forms, which must be renewed by 
adding more rinegar, or till the precipi¬ 
tate is perfectly dissolved. After boiling 
this mixture, a granular precipitate will, 
in a short time, form, of the most beau¬ 
tiful green colour, which, being separated 
from the liquid, and well washed and 
dried, is the required colour. If the 
liquor, after this, contains copper, more 


arsenic may be added; and If It contains 
an excess of arsenic, more copper may 
be added, and the process repeated. 
When the liquid contains an excess of 
acetic acid, it may be employed in dis* 
solving more verdigris. 

** The green prepared in this way has 
a bluish shade; but the arts often require 
a deeper shade, somewhat yellowish, but 
of the same beauty and elegance. To 
produce this, dissolve a pound of com¬ 
mon potash in a sufficient quantity of 
water, and having added to it ten pounds 
of the colour prepared as above, warm 
the whole over a moderate Are. '£he 
mass will soon acquire the required shade. 
If it is boiled too long, the colour will 
approach to Sclieele's green; but it al* 
ways surpasses it in beauty and spleo- 
dour." 


GEOMETRICAL EXERCISE. 



•^Let O Y be any fixed line drawn 
witbin the right angle AOX from 
the vertex O, and B be any fixed 
point in A O produced. From O let 
any line 00 be drawn within the 
angle AO Y, and to it a parallel B D 
through B, meeting O Y m D. Com¬ 
plete the parallelogram B C, and 
from C draw CE perpendicular to 
O C and meeting OX in £• Then it 


is required to prove that the point £ 
is nearest O, when O C bisects the 
angle AO Y j that is, supposing 0 C 
in the figure to bisect A O Y accu¬ 
rately, Md O f to be determined simi¬ 
larly with O E, but from a line O c, 
which divides the angle AOY into 
uncquiil parts, it is required to prove 
that 0£ is less than Oe. 
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ELLINGTON'S PATENT LOCK. 


V 



Sir, --I take the liberty of subinit- 
tinif, for your inspection, a Lock (for 
which I have obtained a patent),wliich, 
in itself, I may say (with the greatest 
mechanics who have seen it), is the 
most secure and simple now in use. 

Description of the Lock. 

A is the brass plate of the lock. 

B the pin which goes into the pipe of 
the key, having at the lower part a cir> 
cular piece of brass,which revolves round 
it; this has four slits to receive the cor* 
responding parts of the key.q 

C the tumbler. 

E the spring to keep down the bolt. 

F the pin to secure the bolt in its 
plac^ 

G the staple (double link). 

H the cap. 

I the keyw 

K K the screw-holes of cap. 

J the bush, or pipe. 

The advantages of this lock will 
be obvious from the description. In¬ 
stead of a great heavy key, tvith a 
large bit of iron (called a bit), being 
required, as in locks of the kind now 
in vogue, you have a key so small, 
that it may be attached to the watch- 
4ttdn; nor is there any possibility of 
to bit breaking in the lock, as is 
sometimes the case, and valuable ar¬ 
ticles of furniture being thus de¬ 
stroyed or damaged. 

In the next place, there are no 
wards to break or bend; the brass 
circular revolving talent answers the 


place of the wards, shooting the licit 
as it goes round. Tlie slits answer 
the ptu'pose of keeping out any falso 
pipe, or skelelon-kcy, wliich 'might 
be introduced, llie cap of the lock 
is made with a large bush, similar to 
Mr. Bramah’s patent, so as to leave 
no possibility of a picker entering. 

The price of Mr. Bramah’s lock is 
8s. 6d.; but the utmost which can, 
with propriety, be charged for mine, 
is only is. 6d.; while it is equally, if 
not more, secure. Any of my make 
I will warrant beyond all pos'sibiliiy 
of being picked.—1 remain yours, 
very respectfully, 

Sam. Kllington. 

Wolverhampton, July 24, 1824. 


INUTILITY OF THUNDER-RODS. 

The utility of Thunder-Rods has 
for many years, been an universally 
admittea fact among philosophers; 
so much so, that one of the most 
celebrated scientific controversies in 
England turned on the important 
question, whether, in order to make 
the most of them, they should be 
terminated by points or by kiwhs 1 

Tlie powder magazine at Purfleet, 
though guarded by pointed conduc¬ 
tors, happening, in 1778, to he struck 
by lightning, the Privy Couadl made 
an application to the Royal Society 
to investigate the cause of this acci¬ 
dent. A committee was accordingly 
named of its ablest members, who, 
still adhering to the hypothesis of 
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IMVTIliXTT OF THONSBn RODS. 


Franklin, only recommended addi> 
tioual pointed conductors to be placed 
at nearer intervals. This report, in 
the height of the revolutionary n'ar, 
could not be otherwise tliun displeas¬ 
ing to the courtiers, who, from their 
violent antipathy to the American 
philosopher, were as eager to depre¬ 
ciate his science as to deride his pa¬ 
triotism. They accordingly set on 
foot a subscription to enable Mr. 
Wilson (father of Sir Robert Wilson) 
to perform electrical expcriineuta on 
a large scale In the Pantheon, and 
the conclusions thence drawn seemed 
favourable to the theory of knobs. 
The Royal Society was, in conse¬ 
quence, tUsired by high authority to 
revise their Report;"but Uie Presi¬ 
dent, Sir John Pringle, replied \vith 
some wannth, that he i ould not chanffe 
the luw’i of juitnre ! Soon after, the 
worthy President was given to under¬ 
stand, that, since he could not do tAut, 
he had better resign; and he was, 
in fact, so worried on all sides, on 
account of his scientific integrity in 
this matter, that he was driven from 
the Chair in disgust. 

Such sticklers for points and knobs 
would have looked amazed to be told, 
as w'c now arc, by a person of no less 
authority than Professor Leslie, that 
rods of any kind are nearly altoge¬ 
ther useless. The Professor, in a 
paper which he has written on the 
subject, in the Edinburgh Fhiohophi- 
cal Journal, lays it down as a princi¬ 
ple not to be disputed, that electricity 
is never communicated in any per¬ 
ceptible degree to a remote and un¬ 
connected body, but by means of a 
current of air ; and, assuming this 
to be the fact, he thus proceeds to re¬ 
fute the supposed eincacy of ligbt- 
ui^ couductora; — 

The air, which streams in all di¬ 
rections from the cloud, is dissipated 
among "the more remote portions, 
and thus gradually communicates its 
electricity. Hence, from the wide 
dispemioii, owing to the distance, the 
electricity of the air at the surface of 
the earth must be weak; and, even 
in the midst of the storm, the elec¬ 
trometer is less afifectod than if placed. 
only a yard behind the prime con- 
d,uctor. Yet the action of the thus- 
4er-rod is confined entirely to the air 


which immediately surrounds it, and 
the quantity of aerial current which 
it can produce must^ evidently be in¬ 
ferior to what is 'directed to the 
point, when held several feet from 
the conductor of an electrical ma¬ 
chine. But to avert the stroke, it 
wotild be necessary that the whole 
air between the surface and the cloud 
should be brought successively in 
contact with the top of the rod. Nor 
is this all; for the air will he con¬ 
stantly replaced by other electrified 
portions emitted from the cloud. 

effect of the thunder-rod is, 
therefore, comparatively, but a drop 
in the ocean.* It may be easily 
shown, that, however pointed and 
tapered, it would require a thousand 
years to guard at the distance of a 
Hundred yards; if terminated with a 
knob, it might take ten thousand 
years. Such are the vaunted per¬ 
formances of thunder-rods, and such 
the advantages of their different 
forms! Nor can we appeal to expe-> 
rience; it never can be proved that 
tlumder-rods have prod need beneficial 
effects, but several instances may be 
cited where they have afforded no 
sort of protection. Nay, we shall be 
convinced, that fully an equal ptw« 
portion of the buildings armed with 
such supposed safeguards have been 
struck with lightning. But if thua- 
dcr-rods are useless, they are also 
innocent; and that they provoke the 
riiaft of heaven, is the suggestion of 
superstition rather than of science. 
The cloud exerts an attraction, in¬ 
deed, upon the surface of the ground, 
but the force depends solely on the 
distance, and is not, in the least de¬ 
gree, affected by the shape or quality 
of the substances below. It rolls 
towards the nearest and most elevated 
objects, and strikes indiscriminately 
a rock, a tree, or a spire. 

• It apm-ars, from the csiwrinieut with 
the heated ball, (au expci iiucut to provy 
that, by ineMis of heat, a ball may bq 
made au equally good roiiductor with 9 
point,) that a goon AitcAen fire Aon mote 
ejficovjf in preomting a house from ieiug 
struck, tiian a wbole magazine of tlinO' 
der-rods. Hence one of the reasons whr 
a thunder-cloud diminishes so ^t la 
passing over a large city. 
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IMPROVEMENT OF JUKEb’ POISON-EXTRACTING PUMP 



Passing through the Strand, a few 
days ago, I saw, in a surgeons’ instru* 
meut maker’s w'uidow, the newly in¬ 
vented Pump for extracting Poisons 
from the stomach'. The principle of 
it is admirable, though, like most 
new inventions, it is, I think, suscep¬ 
tible of improvement. 

In the one I saw, the communica¬ 
tion between the pipe leading to the 
stomach and wkat I shall call the 
ejectment pipe, with the body of 
the syringe, is cut off alternately by 
means of tmo cocks. Now, unless 
the syringe is worked by at least two 
persons, this must cause a great in¬ 
convenience to the patient from the 
time the pipe remains in the stomach; 
but, by employing two small valves 
instead of the cocks, it might easily 
be managed by one person only, and 
the time lost in opening the cocks 
Bav^. The following is a short de¬ 
scription of the instrument, mth the 
manner in which 1 propose that the 
valves should be placed : 


a is the cylinder. 
b the sucker. 
e the handle. 

d the flexible pips leading to the 
stomach. 

e the ejectment pipe. 

/ and g the two cocks as used at present. 
j and k the two valves, witli hinges, to 
allow tliem to move to the dotted lines, 
A, j, and there stop them. 

From the above sketch it will easily 
be seen that, in raising the sucker, it 
will open the valve ;, and at the same 
time keep the valve, k, firm in its 
place, and that, in pressing it down¬ 
wards, the contrary will be the case; 
by which means the trouble with the 
cocks will be avoided. 

Perry-street, St. Pancras. F. fl. 

P. S. I conceive this instrument 
might tdso be advantageouly employed 
in the recovery of persons ai^rently 
drowned. 
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DISCOLORATION OF CORAL ORNA¬ 
MENTS. 

It has long been known, that neck¬ 
laces, bracelets, and earrings of 
Coral, undergo, after being worn, a 
very remarkable change, and become 
extremely white and porous. Jewel- 
■«rs have* no other remedy for this 
deterioration, than to remove the 
upper stratum of coral, till they 
come to a depth where no alteration 
has been produced. 

This change had been ascribed to 
the action of air and of light; but 
this tvas found by experiment not 
to have been the case: and a disco¬ 
loration never took place, unless 
when the coral had actually been 
worn as an ornament; in which case 
it has sometimes been completely 
whitened, when used only two or 
three times upon the naked skin, and 
in liontcd apartments. A M. Virey, 
who writes in the “ Journal de Fhar- 
macie,” ascribes the discoloration 
and porosity of the coral to the ac¬ 
tion of a particular acid which exists 
in the moisture of the body. Accord¬ 
ing to the analysis of Thenard, the 
acetic; according to Berzelius, the 
lactic; and according to Berthollet, 
the phosphoric—acid is found in it, 
under particular circumstances. 

In order to prevent this deteriora¬ 
tion of coral, when used for the pur¬ 
poses of jewellery, IM.Virey remarks, 
that it will be sufficient to impreg¬ 
nate it with a fat body, which will 
defend it from the immediate action 
of weak acids; and, for this purpose, 
he recommends that the coral should 
be digested in warm oil, or melted 
wax, so as to enable it to resist the 
action of the acid to which it is ex¬ 
posed. 

8ELF-MOVINO CARRIAGE. 

Mr. D.M‘Donald, of Sunderland, 
informs us, that he has invented a 
Self-movingMachine” for travelling 
an roads, which has carried seVen 
persons. “ It is propelled by means 
of treddles: a man sits behind work¬ 
ing the same, and there is a fly¬ 
wheel operating upon two cog-wheels, 
which operate upon a square axle. 
You will, perham, think the man 
Miiud has hara labour—-not lo: 


from the velocity of the fly-wheel, 
together vvith the aid of a lever, 
which is in the hand of a person in 
front steering, he has not often to 

K ut his feet to the treddles." Mr. 

1‘Donald intends, when he shall 
have improved the friction of the 
body of the carriage, to present the 
same to the Society of Arts; and, as 
he desires to receive no emolument 
for the same, he hopes it will come 
into general use. 


PLAN OF A STOVE FOR PAPER AND 
WOOLLEN - CLOTH MANUFACTU¬ 
RERS, &C. 

It is proposed that the stove shall 
be of cast metal, with a chimney of 
the same material continued up to 
the level of the top of the drying- 
room, and that the stove shall have a 
fire-door and close-door for the asli- 

J nt, and an aperture into the ash-pit 
rom a descending flue, brought from 
the top of the drying-room, and pro¬ 
vided with a slide or regulator in it. 
Let such a stove be placed within an ^ 
air-chamber, built at the outside of 
the drying-room, the base of which 
must be on or below the level of the 
floor of the drying-room, and ex¬ 
tended to its height, four feet in dia¬ 
meter, inside measure, luid to be 
there contracted to a suitable size for 
a chimney, and then continued to any 
desirable height. A space must be' 
left open at the base of the air-cham¬ 
ber, of the size of the fire and ash¬ 
pit doors, to supply the stove with 
fuel from the outsiac. 

On the side of the air-chamber let 
there be a descending flue of brick¬ 
work, connected at the top and 
brought dorni to the floor of the dry¬ 
ing-room, and there communicating 
with a horizontal brick flue, which 
should run along the centre of the 
room with branch flues on both sides, 
provided with regulators in all direc¬ 
tions, for admitting warm air into all 
parts of the room. 

The air-chamber has an opening, 

18 inches siiuare at the bottom, below 
the level of the stove, for admitting 
^the air from the outside, which, by 
coming in contact with the stove and 
its chi^ey, will become rarefied, and 
heated. 
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The stove is supplied with air, for 
the consumption of the fire, through 
its descending flue from the top of 
the drying-room, when its regulator 
is open; for, by the stove-chimney 
extending, say 10 or 15 feet above 
the height of the descending flue, the 
fire will have the eflcct of causing 
the steam and rarefied air to descend 
down that flue, ai'ting on the princi¬ 
ple of a syplioii, when all other com¬ 
munication to the stove is cut off, 
which air must be replaced by a sup¬ 
ply of air into the drying-room, and 
Ul>c dtior and windows being per¬ 
fectly close) can ohly be had through 
the regulators in the warm-air flues 
from the air-chamber j thus^producing 
a constant and regular supply of 
warm' air throughout the drying, 
rooms. When the slide or regu 
in the descending flue, conn^ator 
with the stove, is closed, the firccted 
go out, so that no more fuel wc will 
consumed than circumstances r ill be 
Yours, respectfully, equire. 

Newcastie-ou-Tyue. W. H. 


SHORT RULES FOR CALCULATINU 
THE PRICE OF TIMBER. 

To compute the value of deals, 
the price per hundred being ascer¬ 
tained. 

Rule.—D ouble the price in pounds per 
liuniired, and call the product pence, 
which is the value of one deal. 

Example.—D eals co^t Hf/. lOe. per 
hundred, what is the value of one deal ? 

:16/. 10«. 

2 


The rahie of one deal 1 
ill pence . . . 1 


73f. Os. or 6s. Id. 


To compute the value of deals per 
hundred, when the value of one is 
ascertained. 

Rule.—R educe the price of one deal 
to |>eiice, call the product jiouuds, and 
diride by 2. 

Example—A deal cost Id., at 
what rate is tliat per hundred I 
6s, Id. 

A 12 


f 2) 7M, to be called poundsi 

or^i price per hundred. 


A permanent bupp or nankein 

DTE„FOR MUSLIN, linen, COTTON, 

AND, PROBABLY, SILK OR WOOL¬ 
LEN, FROM HORSE CHESNUTS. 

For the buff colour, take the whole 
fruit, husk and all, when quite young 
(perhaps almut as large as a sm^ 
clierry); cut it small, and put it inth 
cold soft water, with as much soap as 
will just cloud or discolour the water. 
When deep enough, pour off the clear 
part, and dip whatever is to be dyed, 
till it is the colour required. 

For the Nankeen colour, take the 
Atisk .1 of the fruit only; cut or break 
them small; steep them in soft water, 
with soap as above, and dye in the 
same manner. The /iwsfrs' may be 
used for the buff dye, after the ker¬ 
nels arc formed; but it is only when 
they are almost imperceptible tnat the 
whole fruit is used, and the bright¬ 
ness of the buff colour diminishes as 
the husk ripens, till, when quite ripe, 
the dye is most like nankeen. _ 

It IS thought that this, which ivaa 
discovered by accident many years 
ago, is not generally known ; and tliat 
being a permanent, cheap, and easily 
procurea dye, it may be useful, and 
supersede, in some measure, foreign 
dyeing stuff. The soap used was 
white or broivn Windsor, and com¬ 
mon mottled, whichever was at hand. 
Hot water seemed not to answer so 
well as cold in making the dye, as it 
was less bright; liut once dyed, no¬ 
thing ever was found to efface the 
colour. A dyer would easily find the 
proportions, and, perhaps, some al¬ 
kali, instead of that of the soap. But 
if tried at alt, it is particularly^ re- 
ijvested that the directions here given 
may be strictly fullowfd at^first, as they 
are exactly siren by the person who is 
thought to have made the discovery. 
Muslin, linen, cambric muslin, and 
calico, were tried: it did not dis¬ 
charge the colours of printed cottons. 

The husks may still be gathered 
during this month and most of-Oc¬ 
tober. Whether any use can be mede 
of them when dry, or whether the 
dye can be made and kept till the 
young chesnuts are ready* has not 
Wn ascertiuned. 
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FROoHSaB OF AFT. 

The difference between 'B nation 
with and without the arts may be 
conceived, by the difference between 
% keel-boat and a steam-boat com- 
Itatin^ the rapid torrent of the 
Afissisippi. How slowly does the 
fermer ascend, hvgghif' the sinu¬ 
osities of the sliore, pushed on by 
her hardy and exposed crew, now 
throwing themselves in vigorous c(m- 
cert on their oars, and then seizing 
the pendent boughs of overhanging 
trees ! she seems hardly to move ; 
and her scanty cargo is scarcely 
worth the transportation ! With 
what ease is she not passed by the 
«teun-boat, laden with the riches of 
all quarters of the world, with a 
crotvi of gay, cheerful, and pro¬ 
tected passengers, now daehing into 
the midst of the current, or Riding 
througli the eddies near the shore! 
Nature herself seems to survey with 
astonishment the passing wonder, 
and, in silent submission, reluctantly 
to own the magnificent triui^bs, in 
her own vast dominion, of Fulton’s 
iauaaortal genius ! — Mr. Clay. 

GUNTER’S LINE. 

Sir —Vour Correspondent, ** Unit,” 
(p. 364), inquires, “ where are 32 and 
16?” Let him open the sector, and 
lay it before him, with that line up- 
nermost, marked N, on the right. 
Jn the line marked N find the first 
S from the left, the which, to be 
readily found, is exactly 4 inches and 
^ from the left extremity of the sec¬ 
tor, or 1 inch and a half from the 
opening of the sector towards the 
left extremity. Tlie 8 being found, 
Ihe next figure towards the right is 
a 9, and the next a 1; but the 1, in the 
example before us, must be called 
.10; the nevt a 2, which must be 
called 20; the 3 must be called 30; 
and the 4 must be called 40; and 
80 on till the 10 at the end must 
be odled 100. But now let him look 
back to the second 1, which I before 
aaid must be called 10; ** Unit ” 
wiU find the- i|)ace betw<«u the 
second 1 (10) aad the second 2 
(20) divided into 10 parts. 1 may 
here remark, 6 parts of the 
10 are on the left half of the sec¬ 


tor, and the 4 parts m the ri^hthalf 
of the sector; the jMWts being di¬ 
vided by the opening' of the sector. 
“ Unit” may now refer to the 1 next 
to the 9, which one is to be called 
10; tbe first subdivision must be 
called 11, the second subdivision to 
be called 12, the third subdivision to 
be called 13, the fourth subdivision 
to be called 14, the fifth subddivision 
(which is easily distinguished by its 
being made twice as high as the other 
. subdivisions) to he called 15; the 
sixth on opening of the sector, to 
fbe called 16 C," Unit ” has now found 
the required 16); the seventh sub¬ 
division to be ci^ed 17 ; the eighth 
subdivision to be called 18; the ninth 
subdivision to be called 19; and the 

2 to be called 20. But there are 
also 10 subdivisions between the 2, at 
which we have arrived, and the 3, 
which will make the 3 to he called 
30, as before. There are also 10 
subdivisions between the 3 (30) and 
the 4 (40); but 40 exceeds the num¬ 
ber in “Unit’s” data, his number 
being 32 ; let him then take two ouly 
of the subdivisions, on the right 
of the 3, which is 30, and the 
two subdivisions will be called 32; 
16 being at the opening of the 
sector. That “ Unit” may not pos- 

- sibly mistake the 16, it is exactly 6 
inches from either end of the sector, 
(I have presumed his sector to be 12 
inches in length), and the 32, 4 imdies 
and a half from the right extremity 
towards the opening of the sector, 
or it is 1 inch and a half from the 
opening of the sector towards the 
nght extremity of the sector. If 
“ Unit” places one foot of the 
compasses at 8, (having previously 
taken the extent of 3* Inches in 
the compasses), that extent will 
reach to two sulnlivisions past ihe 

3 (30), which two subdivisions will 
make 32; let him bisect that extent, 
and the half extent will he equal to 
1 inch and a half: that extent, when 
applied forward from the 8, will 
point out the opening of the sector, 
which is 6 subdivisions past the 1, 


* 'rhe reason I mention 3 inches is, 
because I found the extent from the 
place of 8 to the place of 32 corresponds 
exactly with 3 inches in length. 
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is called 10, making togetlrer 
16; and if applied backwards, ^th 
Tone foot of tue compasses placed on 
the second subdivision past the 3 (30), 
k will point out the opening of the 
sector (16) os before. Let “ unit” try 
the mean proportional of 12 and 48, 
thus: place 1 foot of the compasses 
on the 2d subdivision on the right 
side of the 1, which in the last exam¬ 
ple was (as in this) called 10, and ex¬ 
tend till the other leg reaches to 8 
subdivisions on the right of the 4 (40), 
which is the place of 48; bisect that 
extent, and the half extent, with one 
foot on die second subdivision on the 
right of the 1 (10), the place of 12, 
wul reach to four subdivisions on the 
right of the 2 (20), which is the 
place of 24, tile mean sought; or, if 
applied backwards, one foo* must be 
placed on the eighth subdivision, on 
the right of the 4 (40); it will point 
out four subdivisions on the right of 
the 2 (20), as before, making 24 the 
mean sought. 

I hope I may be excused fbr this 
long article; but I was afraid your 
ConTPspoadent, “ Monad,” in his 
answer, was not so explicit on the 
subject as “ Unit” rciniired. I am, 
yoiiTs, &c. W. Pickett. 

Ratcliff, Sept. 10, 1S24. 

P.S. Dollund, in St. Paul’s Church- 
yurd.will supply “ Unit” uithapam- 
phlct on the subject for sixpence. 


ANSW'ERS TO QUERIES. 

QUODLIBET'S PBOIILEAI. 

Sir,— Looking at your last Num¬ 
ber, 1 find a Correspondent answer¬ 
ing a query, which 1 assume to have 
been this:—Suppose a square divided 
into any number of equal parts, and 
one quarter of these parts being taken 
away, how shall the remaining three- 
quarters of the scpiarc be divided into 
five equal and similar parts ? Your 
Coirespondcnt gives one answer—I 
shall give another: thus—Let the 
square be divided into 60 parts, by 
drawing two lines tli*-ough it one way, 
and nineteen the other. Tlie fifth 
line will bound the one-quarter of the 
Whole, and eveiy third line will bound 
one-fifth part of the remaining three- 
quaitma, 'and the five pieces will evi¬ 



dently be similar. To divide three- \ 
quarters of the square into any num¬ 
ber of similar pieces at pleasure, if 
the number be odd, draw nen 
one line through the square in one 
direction, and one littc less than the 
number of similar pieces it is pro¬ 
posed to make, ajid one-iiiiri of that 
number more in the other diicction. 
If a fraction occur, you must gev rid 
of it, as follows: 

Example, —In the aD.>ve query, the 
number of similar pieces being odd, 

5 ** 

draw two lines one way, 5 + - !^ fii, 

and, to get rid of the fraction, reduce 
to an improper fraction, aud take the 
nominator, which, in this case is 20 : 
one less (19) is the number of Hues to 
be drawn through the square the otlier 
way. Again, suppose you wish to di¬ 
vide the three-quarters into six similar 
parts, then bisect the square one way, 

and draw 6 + - — I = 7Jincs,tI)e other 


way; this square will, consequently, be 
divided into sixteen parts, aud the se¬ 
cond line will bound the quarter taken 
away, and each succeeding line oue- 
sixthofthe three-quarters to be divided. 

I am, &c. J. F. 

High-street, Southwark, 

Sept. 20,1824. 


ANSWERS TO INQUIRIES 

DECIPHERING INSCRIPTIONS, 

Sir, —^The following is the plan 
adopted by the celebrated antiquary, 
Mr. Brayley, in deciphering the in¬ 
scriptions on the tombs in Westmin¬ 
ster Abbey. 

Take a sheet of tissue paper; hold 
it against, or lay it on, the stone, over 
the inscription; then take a rubber 
made of cloth, rolled up to about an 
inch in diameter, dip the end in 
powdered black-ball, rub it gently 
over the paper where the leltere are, 
and the inscription will appear. 

Sept. 13,1824. T. E—TT. 

P.S. I have enclosed a spcdmdn 
of paper, and an inscription It, 
which is at the service of ** Investi¬ 
gator,” providing he will rebirn it, a$ 
it is the ouly one I have left. By in¬ 
action he will perceive the process. 
[It is left wdth our Publisnera for 
" Investigator’s ’* inspection.—Edit.} 
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CBINSSB MWrilOD OP MAKING 8BBBT JLBAD, &e. 


APPLE BEGAD. 

A very litfht pleasant bread is 
made in France by a mixture of 
apples and flour, in the proportion of 
one pour.d of the former to two of 
the latter. The usual quantity of 
yeast is employed as in making coiii- 
inou bread, and is beat with flour 
and warm pulp of the apples after 
they ha\c boiled, and the dough is 
then considered as set; it is then put 
up in a proper vessel, is allowed to 
rise for eight or twelve hours, and 
then baked into long loaves. Very 
little water is rcijuisite; none, gene¬ 
rally, if the apples arc very fresh. 

CHINESE METHOD OF MAKINC 
SHEET-LEAD. 

The Sheet-Lead which comes from 
China is manufactured in a way not 
generally known in this country. The 
operation is conducted by two men. 
One is seated on the floor, with a 
large flat stone before him, and with 
» moveable flat stone-stand at his 
side. His fellow-workman stands 
beside him with a crucible filled with 
melted lead, and having poured a 
certain quantity* upon the. stone, the 
other lifts the moveable stone, and 
dashing it on the fluid lead, presses it 
out into a tlat and thin plate, which 
he instantly removes from the stone. 
A second quantity of lead is poured 
in a similar manner, and a similar 
plate formed; the process being car¬ 
ried on with singular rapidity. The 
rough edges of the plates are then 
cut off, and they are soldered toge¬ 
ther for use. 


NEW PATENTS. 

To Chas. Kardoiii Baron dc Berengor, 
of Tarjrct Cottage, Kentish Town, in the 
Parish ol St. Paiici'as, iMiddlescx, for his 
iniproveiiiciit ac to a new liiethpd or nic- 
thod.s of applying percussion to the piir- 
po.se of iguitiiig charges in lire-anns ge¬ 
nerally, and in a novel and |jeculiar man¬ 
ner, whereby a reduction of the present 
liivh price of fire-arms can be ejected, 
and the priming is also effectually pio- 
tccted against the influence of rain or 
other moisture; such invention and Coii- 
tritances lenderiog tlie permssiou prin¬ 
ciple more generally applicable egen ly 
coumiOM pistoN, blunderbusses, and mus¬ 
kets, as well as to all sorts of :-no!ting 
aad utlier guns, by gieatly rsdiuiug not 


only the charges of their luanufartara, 
bat also tho^e impeding rimimstanres 
which persons have to encounter whilst 
loading nr diseliaiging fii-e-arms when in 
darkness, or whilst exposed to wet, or 
during rapid progre.'S—serious impedi¬ 
ments which soinieis and sailors, and 
consequently the service, inoie particu¬ 
larly ainl most injuriously experience.— 
Dated 27th July, D'24.—Two uioutlis al¬ 
lowed to enrol .^peciflcatioll. 

'J'o 'I'liomas Wolrich Stansfeld, of 
Lced.s, Yoikshire, niercliaiit, foi certain 
improvcinent.-. in ]iower looms and the 
preparation of Avarps for the same.—27th 
Jiilv —Six months. 

To Cliarles Jefferies, of Hevannah 
Mills, near Coiigleton, silk-thrower, and 
Kdward Drakeford,of Congletou,watch¬ 
maker, laith ill the County of Cliestei, 
for their method of making a swift and 
other apparatus tlicrcto belonging, for 
the purpose of winding silk and other 
fibrous iiiatei’ial.s. — 2yth J uly. — 'iVo 
months. 

To William Johnson, of GrcatTothaii, 
Essex, gentleman, fur a means of eva- 
poratiug fluid.s, for the purpose of con- 
vejiiighe.it into building' lor manufac¬ 
turing, liorticultuiai, and domestic uses, 
and for heating liquois in dbtilling, 
brewing, and dyeing, ami in making 
sugar and salt with reduced expenditure 
of fuel.—^Stli August.—Four mouths. 


TO OUR 

READERS AND COIIRESP ONDF.NTS. 

Owing to a delay in the rngraviifg of 
the 'J’itles to our Second Volunie, we' ai'e 
obliged to postpone the publication of 
the Supplement, proiiiised in our last, 
for two or three weeks. 

The letter of B. T., on the Mechanics’ 
lustitutioii, is, at his own reiiuc.st, in 
coiisequenre of “ the perusal of our last 
Aveck’s publication,” withdrawn. 

T. M. B. could never expect tliat liis 
last letter Avuuld And a place. It is need¬ 
lessly abirsive, and doe.s not grapple with 
a single important tact in the ra-se. 

V'. T.—The iufoi Illation to which he 
refers is still wanted. 

“A Mechanic” will plcasc to accept 
our tlianks for liis valuable hints ; they 
shall oe turned to account. 

Coinniuiiications received from—T I. 
Simpsiin—Warm Supporter—Mr. El- 
liuiitun—J. Ta\lor—Tenacity—T. B.— 
Aif Admirer—W iMerritield— Old File— 
Philo-Gunter—Pry—Jack Horner—S. P. 
—A Looker-on—Z. A.—Inb'gritas—M. 
—D. M‘F.—A Schoolmaster—N. O.— 
Brcdy—W. Yoimg. 


Cotnai'inic.itiiiD' (po't pnid) to be addrewed to 
thf Editor, nt <b* Pahlisbers, KNIGHT uut 
LACEY, ii>, Pateroosier-row, London. 
Printed bv S. jK.NMJfcv, Bi>!t-*wutf,flM»-st*eot. 
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Centurit of $amcB »ntr ^cantlinsB of j^ud^ lEnbentionB at at ^relent 
3E can call to m(ntr to l^alie trictr anlr jpcrfectelr, (ms farmer i^otctf 
lictns loot) i l^abCy at tf^o inotance of a jiobicrful frtontr, cnltratiattFeO 
ttflto, in 16 & 5 , tooetlratuuinBurl) atoas^aB mas itufRcientls 

instruct nu to put ans of t^rm tn practice, (i) 

** Artis et Natura proles.” 


We were indebted, some time 
since, to an intelligent Corres¬ 
pondent (S. R.) for the suggestion 
that the republication, in our pages, 
of the Marquis of Worcester's cele¬ 
brated Century of Inventions would, 
render a valuable service to science, 
by making it more generally known 
to the mass of the community, and ob¬ 
taining for it, in particular, more of 
the cousideratiou of practical men 
than it has hitherto received; and, 
by the same gentleman, we were 
also kindly favoured with a correct 
transcript of a copy of the work in 
his possession, which we have since 
collated with a copy in the hand¬ 
writing of the noble author himself, 
preserved in the Harlcian MSS., at 
the British Museum, vol. 2428, and 
now present to our readers entire. 
From the readings in the foot-notes, 
which are those of the MS., it 
will be seen that the variations be¬ 
tween the two authorities are mostly 
immaterial. In one instance, how¬ 
ever (Np. 88), the MS. has substi¬ 
tuted (piite a different invention from 
that in the printed copy; and one 
which is credible enough, while the 
other beggars all conception. Our 
Correspondent (S. R.) has appended 
to his transcript a number of ori¬ 
ginal notes, illustrative of the Mar¬ 
quis’s inventions, which, along with 
some other illustrations in our pos¬ 
session, and such additional ones as 

(1). 'file following is the title in the 
M8. co!>y of the wm-k, aftei'wards tneu- 
meutioued: 

From Ang. ye 29th to Sept.ye 2lst, 1659. 
91 Criitude nf %N«mrB tdr 
nf Snbsittiand aB 
att preBmtt S ran ran to mnnlre tn 
|ahs trn^ Bntrpcrfcctelr mp tormrr 
KoteB hsftisloBt; £ babe enbea* 
boiirrb to Bmt these bofion in Burb b 
S oap aB man Bu^mtlp inBtrutt ms 
ta pittt anp of tbBW in prartice, 
babmji inbsniDt^^ltti it. 


may from time to time he commu¬ 
nicated to us (inviting hereby all who 
can throw any light on these '* sum¬ 
mary heads of wonderful things,” to 
favour us with their observations)^ 
we propose to give in our subsequent 
numbers. 

The author of this singular pro¬ 
duction, of whom our readers may 
not he displeased to know, previously, 
some particulars, was one of the most 
remarkable political characters of his 
age. He was “ the famous Earl of 
Glamorgan, so created by Charles 
the First while heir-apparent to the 
Marquis of Worcester. He was a 
bigoted Catholic, hut in times when 
that was no disrecommendation, and 
when it grew a merit. Being of a 
nature extremely enterprising, and 
a warm loyalist, he was dispatched 
into Ireland by the King. Here his¬ 
tory lays its finger, at least is inter¬ 
rupted by controversy. The cen- 
siircrs of King Charles charge tWt 
Prince with sending this Lord to 
negociate with the Irish rebel Catho¬ 
lics, and to bring over a great body 
of them for the King’s service. The 
devotees of Charles would disculpate 
him and accuse the Lord Glamorgan 
of forging powers from the King for 
that purpose, llie fact stands thus: 
the treaty was discovered, the Earl 
was imprisoned by the King’s ser« 
vants in Ireland, and was dismissed 
by them, unpunished, before the 
King’s pleasure was known, lie 
Parliament complained ; the Kinjg 
disavowed the Earl, yet renewed h» 
confidence in him ; nor did the Eaii 
ever seem to^ resent the King’s dis¬ 
avowal, which, with much good 
nature, he imputed to the necessities 
of his Majesty’s affairs.” * 

The King, ** with {dl his afl^tion 
for the Earl, in one or two letters 
to others, mentions his want of judg- 

Walpole’s Royal and Notde Authors. 
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m«nt. Perha])s hie Majesty was glad 
to trust to his indiscretion. With 
that his Lordship seems (to have 
been) greatly famished. We find 
him takiug oaths upon oaths to the 
Pope's nuncio, with promises of un¬ 
limited obedience both to his Holi¬ 
ness and to his delegate, and begging 
five hundred pounds of the Irisli 
Clergy, to enable him to embark and 
fetch fifty thousand pounds—^likc an 
alchemist, who demands a trifie of 
money for the secret of making gold. 
In another letter he promises two 
hundred thousand crowns, ten thou¬ 
sand arms for foot, two thousand 
cases of pistol^, eight hundred bar¬ 
rels of powder, and thirty or forty 
well provided ships !! whfin he had 
not a groat in his purse, or as much 
gunpowder as would scare a corbie ! 
It is certain that he and his father 
wasted an immense sum in the King’s 
cause; of all which merits and zeal 
his MajesW was so sensible, that he 
gave the Earl the most extraordi¬ 
nary patent, perhaps, that ever was 
granted; the chief powers of which 
were to make him Generalissimo of 
three armies and Admiral, with no¬ 
mination of his officers, to enable 
him to raise money by selling his 
Majesty’s woods, wardships, cus¬ 
toms and prerogatives, and to create, 
by blank patents, to be filled up at 
Glamorgan’s pleasure, from the rank 
of Baronet to that of Marquis. If 
any thing could justify tne dele¬ 
gation of such authority, besides his 
Majesty having lost all authority 
when he conferred it, it was the pro¬ 
mise with which the King concluded, 
of bestowing the Princess Elizabeth 
on Glamorgan’s son. It was time to 
adopt into nis family when he had 
into his sovereignty. This patent 
the Marquis, after the Restoration, 
gave up to the House of Peers. He 
did not long survive that era, dying 
in 1667.”* 

The Marquis’s Century of Inven¬ 
tions, which we are now to lay before 
our Readers, was first printed in 
12mo., in 1683. Walpole is pleased 
to designate it as an amazing piece 
of folly j” but later and better in- 


• Walpole. 


formed writers have been led to 
think differently of it. Granger re- 
marks-^“ That a practical mathe- 
iiiuticinn, who has quickness to seize 
a hint and sagacity to apply it, might 
avail himself greatly of these Scant¬ 
lings, though little more than a hare 
catalogue.” And the same writer 
wa.s infijrracd by the late Reverend 
and ingenious mechanic, Mr. Gains- 
bO'-<iUgh, of Henley, brother to the 
eel' I'lutcd painter, that the Manpiis’s 
work was far from being such a col¬ 
lection of whims and chimeras as it 
has been supposed to be, and that, 
on the contrary, “ he highly esteemed 
the author as one of the greatest me¬ 
chanical geniuses that ever appeared 
in the world.” It is quite certjun, 
too, that since his time several of Jiis 
“ invenlions ” or suggestions have 
been reduced to practice ; and hence 
the whole have become entitled to 
be treated with more respect. Pro¬ 
fessor Robison goes so tar even as 
to affirm, that the steam-engine, the 
greatest discovery of modern times, 
“ was, beyond all doubt, invented by 
the Marquisand though later re¬ 
searches have shown that this is 
somewhat unmerited praise, it is evi¬ 
dent that he entertained view's of the 
applicability of steam as a moving 
power, such as no other individual 
of the age in which he lived had the 
sagi^ity to embrace. 

The “ book” w'hioh he promises, at 
the conclusion of the Century, to 
leave to posterity, showing the 
means to put in execution and 
visible trial all and every of these 
inventions, with the shape and form 
of all things belonging to them,— 

S rinted by brass plates,” he did not 
VC to execute. 1’he drawing which 
w’e have given at the head of this 
article, as the Marquis’s plan of a 
steam-engine, is an ideal sketch, de¬ 
signed by Professor Millington, from 
the accoimt of the Century of Inven¬ 
tions (No. 68), with a slight alter¬ 
ation proposed by Mr. Stuart, in bis 
Descriptive History of the Steam En¬ 
gine—namely, that of substi tuting one 
pipe ill the centre, for a pipe placed 
at each extremity, os in the Profes¬ 
sor’s arrangement. A more parti¬ 
cular descr^tion of the Plate we re¬ 
serve for our next number, 
c 9 
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MARQUIS OF WORCESTER’S 

TO THE king’s MOSTEXCELLENTMA JESTY. 

Sib,— Scire meum whil ent, nisi me scire 
hoc sciat alter,” saith the poet, and I niiigt 
juHtly, in order to your Majesty, whose satisfac¬ 
tion is luy happiness and whom to serve is my 
only aim, placinR thnein my suiiunnm bonum 
in this world: be, therefore, pleaseil to cast your 
Kracinits eve over tins summary collection, and 
then to piek and choose. 1 confess 1 made it 
bnt forthe snperficial satisfaction of a friend's 
ciiriasity, according as it is setdown; and if it 
might now serve to give aimto your Majesty 
how to make use ol my poor endeavours, it 
ivnuld crown my thoughts, who am neither 
covclnus nor ambitions but of deserving your 
Majesty's invmir, upon my own cost and 
charges , yet, ncrordiiig to the old English pro¬ 
verb, “ It IS a i>oor dog not worth whistling 
lifter.” T.et li.it your Maje.>ty approve, and I 
will eireftiinlly perform to the height of my nn- 
dei -tanding- vonrlisnfebutto command,and with 
mv life and fortune I shall cheerfully obey, and, 
n.'auo, r envy, ignnrniire, and mhiice, ever ap¬ 
pear yiur Majesty’s passionately devoted, or, 
oihei wise, disinterested subject and servant, 

WORCKSTER. 

TO THE RIGHT HONOl’KABEE THE LORDS 
SPIRITUAL AND TEMPORAL, AND TO THE 
KNIGHTS, CITIZENS, AND BURGESSES 
OF THE HONOURABLE HOUSE OF COM¬ 
MONS, NOW ASSEMBLED IN PARLIA¬ 
MENT. 

My Lords and Gentlemen, 
tic not startled if I address to all, and every 
of you, this century of summary heads of won¬ 
derful things, even after the dedication of them 
to his most excellent Majesty, since it is with 
his most gracious and parficular consent, as 
well as indeed no ways derogating from my duty 
to his s.acrcd self, but rather in furtlier order 
unto it, since your I.ordships, who are his great 
council, and you, Gentlemen, bis whole king¬ 
dom’s representatives (most worthily welcome 
unto him), may fitly receive into your wise and 
serious conside-atioDs what doth or may pub¬ 
licly concern both his Majesty and hia tenderly 
beloved people. 

Panlenme if 1 say (my Lords and Gentlemen) 
that it is joyntly your parts to digest, tohishand, 
these ensuing particulars, llting them to hia 
palate, and ordriing how to reduce them into 
raotire in a way useful and beneficial both to 
is Majesty and his kingdom. 

Neither del esteem it less proper for me to 
present them to you, in order to his Majesty’s 
service, than it is to pve into the hands of a 
faithful and provident steward whatsoever dain¬ 
ties and provisions are intended for the master's 
diet ■, the knowing and faithful steward being 
best able to make use thereof to his master’s 
contentment and greatest profit, keeping for the 
morrow whatever should be overplus or need¬ 
less for the present day, or, at least, to save 
something else in lieu thereof. In a word (my 
Lords and Gentlemen), I humbly conceive this 
simile net improper, since you are his Majesty’s 
provident stewards, into whose hands I commit 
myself with all properties fit to obey you, that 
is to say, with a heart harbouring no ambition, 
but an endless aim to serve my King and coun¬ 
try j and If my endeavours prove elfectual (as I 
am confident Ihcw will), his Majesty shall not 
only become rich, but his people likewise as 
' reasurca unto him; and his peerless Miuesty, 
onr King, shadl become both beloved at home 
and feared abroad, deeming the riches of a King 
consist in the plenty enjoyed by his people. 
Ardthe way to render him to be feared abroad 
IS, to content bis people at home, who then, 
with heart and hand, are ready to assist him ; 
•nd wbafsiM-ver God hles.set]i me with to conlri- 
Imtc towards the incn^ase of his rerenoes in 
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any considerable way, I desire it may be em¬ 
ployed to the use of his people; that is, for the 
taking otf such taxes or Wrthens fium them ae 
they chiefly groan under, and by a temporary 
necessity only imposed upon them, which, being 
thus supplied, will certainly best content tho 
King and satisfy his people, which, I dare say, 
is the GOTitinual end of all your indefatigable 
pains, and the perfect demonstration of your 
zele to his Majesty, and an evidence that the 
kingdom’s trust is justly and deservedly reposed 
in you. And if ever Parliament acquitted 
themselves thereof, it is this of yours, com¬ 
posed of most deserving and qualified persons 
—qualified, 1 say, with affection to your Wince, 
and with a teuderness to his people; with a 
bountiful heart towards him, yet a frugality in 
their behalf. 

Go on, therefore, cbearfuUy (my Lords and 
Gentlemen), and not only our gracious King, 
but the King of Kings, will reward you ; the 
prayers of the people will attend you; and Ins 
Majesty will, with thankful arms, embrace yon. 
And be pleased to mafie use of me and my en¬ 
deavours to enrich them, not myself. .Sncli being 
my only request unto you, spare me not in what 
your wisdoms shall find me useful, who do 
esteem myself, not only by the act of the water- 
commamling engine (which so clieaifully ymi 
have past), snfiicieully rewarded, hut likewise 
With courage enabled me to do ten times more 
for the future; and my debts being paid, and a 
competency to live according to my birth and 
quality settled, the rest shall 1 dedicate to the 
senrire of our King and country by your dis¬ 
posals; and esteem me not the more, or, rither, 
any more, by what is past, but what is to come; 
professing really, Irom my heart, that my inten¬ 
tions are to outgo the six or seven hundred 
thousand pounds already sacrificed, if counte¬ 
nanced and encouraged hy you, ingenuously 
confessing that the melancholy which hath 
lately seized me (the cause whereof none of 
you hut may easily guess) hath, I dare say, re¬ 
tarded more advantages to the public service 
than modesty will permit me to utter; and 
now, revived by your promising favours, I shall 
infallibly be enabled thereunto in the experi¬ 
ments extant and comprised under these heads, 
practicable with my directions by the uMaraU 
felcd workman, both for trust and skill, Caspar 
KaitofTs hand, who has been these five-and- 
thirty years as in a school, under me employed, 
and still at my disposal, in a place by my great 
expenses made tit tor public service, yet lately 
like to be taken from me, and consequently 
from the service of King and kingdom, without 
the least regard of about ten thousand pounds 
expended by me, aud through my zeal, to the 
common good; my zeal, 1 say, a field largo 
enough for you (my Lords and Gentlemen) to 
work upon. 

The treasures buried under these heads, both 
for war, peace, and pleasure, being inexhaust¬ 
ible, I beseech you pardon me if 1 say so. It 
seems a vanity, but it comprehends a truth, 
since no good spring but becomes the more 
plentiful by how much more it is drawn, and 
the spinner to weave bis webb is never stinted 
but further infureed. 

The more than that yon shall be pleased to 
make use of my inventions, the more inventive 
shall you ever find mo; one invention begetting 
■till anotlicr, and more and more improving 
my ability to serve my King and you; and as 
to my heartiness therein, there needs no addi¬ 
tion, nor to my readiness a spur. And therefore 
(my Lords and Gentlemen) be pleased to begin, 
and desist not from commandiDg me till 1 flag 
in my nhedience and endeavours to serve ray 
king and country : 

For certainly yon’ll find me broathles* Arst , 
t’expirc, 

Before my hands grow weary, or my legs do tire 
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Yet, abstracting iVorn any interest of my own, 
but as a fellow-subject and compatriot, will I 
ever labour in the vineyard, most heartily and 
readily obeying the least summons troiii yon, 
by putting faithfully in execution what your 
judgments shall think tit to pitch upon amongst 
this century of experiments, mrhaps dearly pur- 
s^ased by me, but now frankly and praiis of¬ 
fered to yon. Since my heart (methinks) can¬ 
not be satisfied in serving my King and coun¬ 
try, if it should coat them any thing, as I con¬ 
fess, when 1 had the honour to be near so 
obliging a master as his late Majesty, of happy 
memory, who never refused me uis ear to any 
reasonable motion ; and as for unreasonable 
ones, or such as were not fitting for him to 
grant, I would rather have to dyed a thousand 
deaths then ever to have made one unto him. 

Yet whatever 1 was so happy as to obtain for 
any deserving person, my pains, breath, and 
interest, imployed therein, satisfied mu not, un¬ 
less 1 likewise satisfied the tees; but that was 
in my golden age.. And even now, though my 
ability and means are shortened (the world 
knows why), my heart remains still the same: 
and be you pleased (my I.nrds and Gentlemen] 
to rest mo--t assured, that the very complacency 
that 1 shall take in the execnting your com¬ 
mands shall be unto me a sufficient and abun¬ 
dantly satisfactory reward. 

Vouchsafe, therefore, to dispose freely of me, 
and whatever lieth in my power to perform— 
first, in order to his Majesty's service; se- 
caauly, far the good and advantage ot the king¬ 
dom ; thirdly, to all your satisfactions, lor par- 
tiauiar profit and pleasure to your iinlivnliial 
selves: professing that, in all and each of the 
three respects, 1 will ever demean myself as it 
best becomes, • 

My l.ords and Gentlemen, 

Yonr most passionately bent iellow-subject in 
his Majesty’s service, compatriot for the pub¬ 
lic good and advantage, and a most humble 
servant to ail and every of yon, 

WORCESTER, 

A CENTURY OF THE NAMES AND SCANT¬ 
LINGS OF INVENTIONS BY ME ALREADY 
PRACTISED. 

1. Several sorts of seats, some shewing by 
screws, others by gages fastening or unfastening 
all the marks at once, others by additional 
points and imaginary places, proportionable to 
•rdinary eseorheons and seals to arms, each way 
palpably and pniictually setting down (yet pri¬ 
vate from all others but the owner and by his 
assent) the day of the month, the day oi the 
week, the month of the year, the year of our 
Lord, the names of tbs witnesses, and the indi¬ 
vidual placs where any thing was sealed, though 
in ten thousand several places, together with 
the very number of lines contained in a con¬ 
tract, whereby falsification may be discovered 
and manifestly proved,being upon good grounds 
snspected. 

Upon any af these seals a man may keep ac¬ 
counts of receipts and disbursements, from one 
ferthing to an hundred millions, punctnally 
she wing each pound,shilling, penny, orfarthing. 

By these seals, likewise, any letter, tiinngh 
vrrittaa but in English, may be read and undet- 
st^ in eight several languages, and in English 
itself to clean coatrary and difleient sense, un¬ 
known to any but the correspondent, and not to 
be read or understood by him neither, if opened 
before it arrives unto him; so that neither threats 
nor liopes of reward can make him reveal the 
secret, the letter bavmg been intercepted and 
first opened by the enemy. 

S. How ten thousand persons may nse those 
seals to all and every of toe purposes aforesaid, 
and keep their secrets from any but whom they 
nlease. 


* * cypner and charaeter so contrived (hat 
one line, wi^out returns and cirMSfleMt 
stands for each and every of the 

Mr^y to be made for'the one iS i “o 
4. This invention refined, and so abbreviated 

that a point only shewetli distinetly and sicnilf 
cantty any of the 24 letters, and these vere 
points to be made with two pens j so that no timd 
will be lost, but as one finger riseth, the other 
may moke the following letter, never cloggina 
the memory with several figures for words and 
combmatioiis of letters, which with ease, and 
void of confusion, are thus speedily and punc¬ 
tually, Icltei for letter, set down by naked and 
not multiplied points. And nutfiiiig can be 
less than a point, the mathematical definition of 
It being, ctijus pars nuUa. And of a motion no 
swifter imaginable than semiquavers or i eleslics 
yet applicable to this manner of writing. ' 

6. A way, by circular motion, either along a 
rule or ringwise, to vary any alphabet, even 
this of points, so that the hell-same point, imh. 
vidually placed, witliuul the least addiiional 
mark or variatiun ot place, shall stand lor all 
Uie 21 letters, and nut lor tlie same letter twice 
in_ ten sheets wilting, yet as easily and cer¬ 
tainly read and kuowii us it it stood but for ona 
and the sell-satiie letter constantly signified. 

C. How, at a window, as far ns eye can dis- 
cover black from white, n man may hold dis¬ 
course with his correspoiideat, without noise 
made or notice taken ; being, accoidiiig to the 
oceasioD given and means aJlmihsI, rxrenata 
nnd no need oi piuvisiun betorehiind, though' 
much better if foieseen,'nriilnieunN piepareil loi 
It, and a premeditated uouise taken by mutual 
Consent of parties. 

7. A way to do it by night as well as by day 

though as daik M pi irh is black. ' 

B. A way how to level and shoot cannon by 
night as well as by day, and as directly, without 
a platlami or measures taken by day, yet by a 
plain and iniallible rule. 

9. An engine poi table in one’s pocket, which 
may lie can led and fastened on the inside of the 
gieatest ship, tanqnam ahiid agrus, anil, at 
any appointed minute, though a week after, 
either ol' day or night, it shall irrecoverably sink 
that ship. 

10. A way, from a mile olf, to dive and fasten 
alike engine to any ship, so as it may punc¬ 
tually woik the same ellect either for time or 
execution. 


.1. How to prevent and safeguard any ship 
from such an attempt by day or night. 

12. A way to make a ship not possible to be 
snnk, though sliot an hundred times betwixt 
wind and water by cannon, and should lose a 
whole plank, yet, in half an hoar’s time, shonid 
be made ns fit to sail as before. 

J3. How to make such false decks as, in a 
moment, should kill and take prisoners as many 
as should board tho ship, withoat blowing the 
decks up, or destroying them, from being n- 
dueible, and in a quarter of an hour’s time 
should recover their former shape, and to be 
made fit for any employment, withoat discover¬ 
ing the secret 

14. How to bring a force to weigh up an an¬ 
chor, or to do any forcible exploit, in the nar¬ 
rowest or lowest roem in any ship, where few 
hands shall do the work of many; and many 
bands applicable to the same force, some stand¬ 
ing, others sitting, and, by virtue of their se 
veral helps, a great force augmented in tittle 
room, os effectual as if then were sufficient 
space to go about with an asietree, and work 
far from the centre. 

Ifi. A way to make a boat work itself against 
wind and nde, yea, both withoat the help of 
man or beast; yet so that the wind or tide, 
though directly opposite, shall force the ship or 
boat against itself, and In no point of tbe’enm- 
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PAM, but It shall be as efTectoal as if the wind 
ihcpvplr, or the sirfim actually with 
tl e (:uuif,e it is to steer. hi'cuhIipk to uhirh the 
oais shall row, and iiecessaiy motions■«ork and 
move, to'AauU the desired port or point of the 
coiiipa*-.. 

Id. Ilow to make asra-ra-tle, or forlifiratioD, 
caiin.in pi-onf. and c.i|<alilei f ronitiiiiii'K a tliuu- 
sauilnien.yitsailnlili-iit jik-asmetodclend a pas- 
sat'c ; til. III 111 ) hour’s lime, to diride It'elf into 
thiee sliijis, ns lit a>,tl tnnimeil to sail as bcfoie; 
and even whilst it is a fort or eostte they sliall he 
luiaaiin'iiislT stecn*d, .■ iil etliHtiially bediiven, 
b) .10 iiulifleieiit stronit wind. 

J7. Iliiw III iiinki: upon the Thames a flo-atinir 
port'iM ol plrnsiire.Aith trees,flowers, ban(|uet> 
iii;t'hiiuses, ninl lounlams, stews for all kinds of 
f.sliet, a lesrn e for snow to keep wine in, deli- 
catf liolhiiur pliict's, .ind the Iikfj with music 
made u itli nidls, and all in the midst of the 
stream, w he o it is most rapid. 

I'. .\ii aitiii.-'ul fountain, t-i bs turned, like 
ail Im'ii' ulais. bv n child in the twinkling uf an 
<u'. It huMing a great i|iiantity ol w'nter, and 
oi I'liri Miflii'.i 1 1 lu ninl.e snow, ice, and tliuii- 
i!e’, wrh .1 eliii pMig .ind singing ol buds, ard 
shewing ot seteial shapes and effecis usual to 

fiiiiiitaiiis 111 pleastne. 

l‘i. A litiie ingiih'nitliin a coach, whereby 
a eh'd rii.ay stop it, and secure all persons w itlun 
it, a ,i ’he Cl ,11 liiiiaii liiiiisell, tlioiigh the liurses 
be I trei so iiiiinlv innliil' rilieer; a cbild lieiiig 
siitlieient'i capable to !ci'‘’*ii tbeiii in what pos- 
tuic siiive; they shi'iiol have put tliemselics, 
tiirniii'' never ■-.i sinui, fora child c.an do It ill 
the h," kiln?, ol an eje. 

SO. liew to liinig up water ba’ancewise, so 
that as I'lllc Wnght or loiee as wul turn a ha- 
laiice V. ill be only iioedtiil, more than the weight 
ol the water willuii the bin ki ts, whii h, coii’i- 
tcipo'sed, empty i:i) tliemsel'.es one into the 
other, the iipiiennii'-t yielding its wiiter (how 
great a i|uaiititv Mievei it bolds) at the selNanie 
time the Inivcruiiist tnketh it in, tliuiigh it bean 
hundred ’ulhinii hrtli. 

21. How to laiNc water constaiitiy with two 
buckets only, d.sy and iiiglit, without any other 
force than its own mutinn, using not sii mueb 
as any loice, wheel or sueker, noi more pullets 
Ihiiu one, oil wkieh the cord or chain rolleth, 
w'lth a bucket lastciied at each end. This, i 
con .ess, I haves,'in andie'unedot the great nia- 
theiunliciaii f'laiidiu.s (4) Ins Stmlies at Unme, 
lie l’.i\ini; made a present tlirreot untn.a Unrdi. 
iial; iind I dc'sire nut to uw n any other men’s 
inventions, bur if I set down any, to nominate 
likewise the inventor. 

22. To make a river in a g,ardeii to ebb and 
fl'iw con-taiilly, tJiuiigb twenty toot over, 
vilh a child’s tnrre, iii some private rnom, or 
place out of sight, and a competent distance 
from it. 

23. 'I'o set a eloek in (.5) a cssllc, the water 
fliliig the iienehe. about it ; it shall shew, by 
ebbing and flowing, the hours, niinules, and 
seconds, nndall the roiiiprehe’isililc motionsnf 
tile In ;i«eiis, .Tid ronntcrlibratiou of the cartli, 
ttecording to Copernicus. 

24. How to increase the slrength of a spring 
to .such nn heijht us to shoot tii,mba.sses and 
bullets of an hundred pound weight a steeple 
hi-ii’ht, and a quarter of a mile off, and more, 
stiiiie bow wise; admirable for ill e-works, and 
aylonishing of besieged cilie.s, wlieii, without 
waiinug given by noise, they Iind themselves 
to hire Illy ’ind dangetuiisly surpri.sed. 

2.> lir.w to make a weight that cannot take 
ap an hundivd pound, and yet shall take np 


“ By,” MS.copy, 
d) “ Counterpoised and empty.*' 
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two hundred pound, and at the selfsame dis* 
taiice trom the centre; and so, proportionably, 
to millions of pounds. 

Sii. To raise weight as well and as forcibly 
with the dinwmg back of the lever, as witli the 
thrusting it iorwards; and, by that means, to 
lose no time in inntion or strength. This I saw 
in the ai.tennl at Venice, 

27. A V70,v to move to and fto huge weights, 
willi a most inconsideinble stnmgth, from piaae 
to plaee. l''i<re\ainple, ten ton with ten {<uunds, 
and less; the said ten pounds not to lull lower 
than It iimkes the ten ton to advance or retreat 
upon a level. 

2a. A hriilge, portable in (fi) a catt with six 
liorses, whicli in a few Iiours time may be placed 
oiiriirivcr half a iiiilc broad, whereon with 
much i'\|>(s1itioi] maybe transported horse, foot, 
and caniioii, 

2'i. I'.irtable fortiticatiuTi, able to contain 
fivi’ hi” (Ircd lighting men, and yet, in six 
huur.s t'lne, mny be set U|i and mm!c cannoii- 
piiHjf, upnii 111 .’ side of a river or pass, with 
(niinuM iiioiintel upon it, mid as coiiipli tr as a 
legular loilii'iCiUion, with half-moons and couu. 
ti’rsc.irps. 

3 I A way, in one nigbl’s time, to rai«c a 
bulw.irl: twenty or thiity Inoi high, eniinim- 
proot, .iiid caniiua moniiti;.l upon it, with men 
to oveiliiok, coiiimaiid, ami ba ter a town ; lor 
though It rni’tuin but four pieces, they.-hall he 
able to ilischaii’ctwu hundred bullets each hour. 

3J. A way how, solely and .speedily, to make 
on approarli to a i astle or town wall, and over 
the very ditch, at noun day. 

32. How to couipo.se dll universal ehavacter, 
methodical and iasy to lie wiitten, yet intelli¬ 
gible in any language; ."o that it an Kuglish- 
niaii write, it in English, a Ficni linuin, Italian, 
Spaiiiiird, Jii.sh, Welch, being selinl.vis, vea, 
tiieeian or Hebiean, shall us pcrlictly um'Ihi- 
stniiil it in their ow u tongue a.s il they wcieiiei- 
fect English, distii’gnishiiig ibe verbs trom 
nouns, the numbers, tenses, and rases, as pro¬ 
perly expressed in tbeir own language us •* 
was written in English. 

33. To writewith a needle and thread, vvhit* 
or any colour, upon white,or any other culoui 
so tiiat one stitch shall signiiicantly shew any 
letter, and as readily and ns easily shew tb- 
oiie letter as the other, and fit for any language 

34. To write by a Knotted silk string, so that 
ev’nry knot shall s gnify any lettei, with comma, 
full point, or interrogation, and as legible as 
with pen and ink upon white paper. 

30. T'lie like, by the fi inge of glo jei, 

St’i. By stringing iit bracelets. 

37. 11} pink’ll gloves. 

31. ISy fillies in the bolKiin of a sieve. 

3i\ By a luttin, or plate lanthorn (7). 

4il. i*y the siTiell. 

•11. By the taste. 

42. By the touch. 

?iotp—By these three senses, ns peifectly, 
distinctl}, and nncoiiiiisedly, jea, ns re.irlil} as 
by the sight. 

43. How to vary each of tiipse, so that tea 
tho” mil may know them, and \ct keep the un- 
dei i-uiding part f.oni any hilt tUeir corres¬ 
pondent. 

•44. To make a key of a chamber-door, which 
to your sight hath its wards and rosepipe bnt 
paper thick, and yctnt pleasure, in a uiinnte of 
an hour, shall become a perfect pistol, capable 
to shoot through a hreast-piate comoioidy of 
carabine proof, writh pi ime, powiler. and tire- 
luck, and IS coverabU- in a stianger’s band. 

4-y How to light a Arc and candle at what 
hour of the ni.ght one waketh, without rising or 
putting one's hand out of the bed. And the 
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•nuio tliinjt hecoflnei (8) a servlceab'p pistol at 
plensnrci jn hjr a strangpr, not kn wing the 
■ccrpi, srcmcth but a dexterous tindi r-box. 

4G. How to make'an aititicml b rd, to flj 
whioli way and as lonjr ns one plea etii, by or 
a><ainst ilie wind, sometimes chirpiii!;, utlirr 
lioneting, still tending the way it ts de- 
sient-d Ibi. 

47, To make aball of any metal,which,thrown 
into a pool nr pail of noter, shall prcsfiitly rise 
from thp hottoin, and cjnstontly show, hy the 
auperllcie-, of the water, the hour of the day or 
nijht, never nsiog move out of tlio water than 
Just to the minute It shewetli of each qoaitcr of 
the hour; and if by force kept under water, jst 
the tune is not l.ist, but lecoicred as soon as it 
is permuted to rise to the supcriicus of the 
water. 

48. A screwed ascent, instead of stair', with 
fit iaiidiii!;-plnres to the best cliiinibcrs of each 
sti'iy, will] back stuns within the iiocll of it, 
comeniciit for servants to pass up lu'il down 
to the inward rooms of them, unseen and nri- 
vntc. 

4‘J. A portable cni'inc, in tho way of a to- 
barcn-toiiR.s, wheicby a man ina\ gel over a 
wall, 01 i,et up nnain, belli:; coiricdown, finding 
the con t ]>rovii,i; iiiisvcuic to him. 

A cnniplcte IirIiI portable lacIJcr, which, 
taken out of one’s jiockvl, ma} he by hmiself 
fastened an bundled toot high, to get up hy from 
the ground. 

51 A rule orgiadalinn, whu'li nith ea.se and 
meth'd rciliiicth all tiimg-s to a juivatt' cor¬ 
respondence, i,io,stU'Clnl Jill aiT.ielnitcIliirenee. 

bJ. How to signily word.', iiiid a pnleu d s- 
eoursp, by jangling o' bcINol any pnrisli ehiircli, 
or by any uiusiral inilruinent williiii hearing, 
in a aeeining way of tunciiigit, or ot au unskil¬ 
ful bcginuci. 

53. A way how to make hollow and cover a 
water-scTcw, os big and as long as one pleaseth, 
in an easy ami cheap way. 

54. How to make a water-screw tight, and 
yet transparent and free from breaking, but so 
clear that one'may palpably see tiic water, or 
■ny heavy thing, tiow and why it is mounted by 
turning, 

55. A double water-serew, the innermost to 
mount the water, and the outermost for it to de¬ 
scend more in number of Uii'eads, and, coii'e- 
fluently, in quantity of water, tliongh^ much 
Morter than the innermost screw, by which Ihe 
water ascendeth—a most extraordinary help 
for the turning of the screw to make the water 
rise. 

56. To provide and make, that all the weights 
of the descending side of a wheel shall be per- 
petnally further from the center than those of 
the mounting side, and yet equal innnml.er and 
heft to (9) the one side asthe other. A most in- 
credible thing, il not seen, but tried before the 
late King (ofiiiessed memory) (10] mtheTower, 
oy luy directions, two extiaordinary limbas- 
sadurs acccrapanyingliis Majesty, and the Uiiko 
el Kichmond and Duke Hamilton, with most of 
the Court attending him Tiie wheel wns 11 foot 
over, and 40 weights, of 50 pounds a-picce. Sir 
William Balfore, ^11) then Lieutenant of the 
Tower,c.anjiistity it, with several others. They 
all saw. tnnt no sooner the great weights passed 
thediamctri line ofthe lower (id) side, but they 
hung a foot further,fiom the renter; nor no 
sooner passed the diameter line of the upper side, 
but they hung a foot nearer. Be pieas^ to (13) 
Judge the consequence. 

f«) “ To be.’* 

(9) “ Of.’' 

(10) Of bappv and gloriou tta. 

(11) « SirW.Bclford.'* 

(12) “ Upper." 

\13) “ Lowar." 
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57. An ebbing and flowing water-work, in 
two vessels, into either of which, the water 
sMtidiiig at a level, if n globe be east in, instead 
of rising il presently ebbeth, and so remainelh 
until a like gl<.be be ia.st into the oilier vessel 
which the water is no sooner sensible ot, but 
that (11) ve.ssel presently cbbelh, and the other 
flowdh, and so contiiiueth ebbing and flowing 
until one or both of the globes he taken out, 
working some little effect besides its own mo¬ 
tion, without the help at any man within sight 
or hearing i but if cither of the globes be taken 
out, with ev^ir so swiit or easy a motion, at the 
s'ciy instant the ebbingand flowingceascth; for 
if, during the ebbing, you take out the globe, 
the water of that vessel piesently ritumeth to 
flow, and never ebheth after, until the globe be 
returned into it, aud then the inotiou beginneUi 
as before. 

58. How to make a pistol discharge a dozen 
times with one loading, and without so much 
as once new priming requisite, or to change it 
out of one hand into the other, or stop one’e 
horse. 

59. Another way, as fast and effectual, but 
more proper for earabines. 

GO A way, with a flask appropriated unto it, 
w tin'll will ruriiish cither pistol or carabine 
with a doyen charges iii three minutes’time, 
to lid the whole execution of a dozen shots, as 
soon as one pleaselh, ptoporiionably. 

61. A Ibiidw.iy, and purlicularformusqueta, 
wilhijet taking tlieia from their re.sts to charge 
oi prime, to a like execution, and as last at 
the ili.sk. file iiiuaquet containing but one 
charge at a time. 

GJ. A way for a harquebussj a crock, or 
ship iiiuskct, SIX upon a carnage, shootins 
with such expedition, as, without danger, one 
m«y charge, level, and discharge them, sixty 
times III a minute of an hour, two or three to* 
gether. 

63. A sixth way, most execllent for sakeiS| 
differing from the other, yet as swift. 

64. A seventh, tried and approved before the 
lute King (of ever bles.sed meraoi-y), and a 
hiinilred Lords aud Comuions, in a cannon of 
eight niches li.slf quartei, to shoot buHeis of 64 
pounds weight, aud 24 pounds of powder, 
twenty limes in six minute', so clear from 
dancer, that, alter all wcreiliscba gcil, a ponud 
of butter did not melt, being laid upon the 
cannon britrh, iiur the green oil discoloured 
that W'a.s first anointed and u'ed between the 
barrel theirot, and the engine having never in 
it, nor within six foot of it, but one charge at 
a time. 

65. A way that one man. in the cabbin, may 
govern the whole side of ship miisqiiets, to 
the number (if need require) of 2 orffllct) shots. 

66. A way that, against several avenues to a 
fort or lastle, one man may charge 50 cannona 
playing, and st' pping when he plca.seth,though 
out of sight ot the csnuoii. 

67. A rare way, likewise, for musquetoont 
fastened to the pummel of the saddle, so that a 
ceiumim trooper cannot miss to charge tfaem 
W'lth twenty or thirty bullets at a time, even 
ill lull cuieer. 

“ When I first gave my thoughts to make 
“ guns shoot often, 1 thought tlicie had been 
“ but one only exquisite wav inventible, yet 
“ by several trials, and much charge, 1 have 
“ perfectly tried ail these." 

6m. An atlm’rable and most forcible way to 
drive np water by fire, not by diawiagor suck¬ 
ing il upwards, lor that must le, as the philo¬ 
sopher calleth it, iti/fa splturam activttatiif 
which is but at such n distance. But this way 
hath no boundei, il the vessels be strong enough | 
for 1 have taken a piece of a whole cannoos 
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whereof the end wnia bant, nnd filled it three- 
I] narters fullof water,(IS) stopping and screwing 
u[i the broken end, as also the touch-hole, and 
niukiiig a cunstiint fire under it, within 24hours 
It burst, and made a great rrack: so that having 
a way (1(J) to make my vessels, so that they are 
strengtiiened by the force within tliem, and the 
one to fill after the other, 1 have seen the 
water run like a constant fountain-stream, 40 
foot high; one vessel of water, raiifledby lire, 
driving up 41) of cold water. And a man that 
tends the work is hut to turn two cocks, that 
one vessel of water being consumed, ano^erto 
foree and refiil with cold water, and so suc¬ 
cessively, the fire bring tended and kept con¬ 
stant, which the selfsame person may likewise 
abundantly perform in the interim between the 
necessity of turning the said cocks. 

bO. A'way how a little triangle screwed key- 
not w eigliing a shilling, shall he capable {17) ana 
stiong enough to bolt and unbolt, round about 
a great chest, an hundred bolts, through 60 sta¬ 
ples, two m each, with a direct contrary inn- 
tion, and as many more from both sides and 
ends; and, at the selfsame time, shall fasten 
It to the place, beyond a man's natural strength 
to take it away; and, in one and the same 
turn, both Inckelh andopencth it. 

70. A key, with a rose-turning pipe, and 
two roses, pierced through endwise the bit 
thereof, (18) with several handsomely contrived 
wards, which may likewise do the same effects. 

71. A key perfectly square, with a screw 
turning within it, and more conceited than any 
of the rest, and no heavier than the triangle- 
screwed key, and doth the same effects. 

72. An escutcheon to be placed before an; 
of these locks, with tlie^e properties:— 

1st, The owner (though a woman] may, with 
her delicate band, vary tlie ways of coming to 
open tbe lock ten millions of times, beyond the 
knowledge of the smith that made it, or of 
me whe invented it. 

2d. If a stranger open it, it setteth an alarm 
a going, winch the stranger cannot stop from 
mnning ont; and, besides, though none should 
he within hearing, yet it catchetn bis hand, os 
a trap doth a fox; and though far from maim¬ 
ing him, yet it ieaveth auch a mark behind 
it, ni will discover him if suspected; the 
escutcheon, or lock, plainly shewing what mo¬ 
nies he hath taken out of the box to a farthing, 
and how many times opened since the owner 
bad been at it. 

73. A traiismittable gallery over any ditch or 
breach in a town wall, with a blind and parapit 

I cannon proof. 

74 door, whereof the turning of tbe key, 
with the help and motion of tbe handle, makes 
the hinges to be of either side, and to open cither 
inward or outward, as one is to eotA or to go 
out, or to open in half. 

76. How a tape or ribbon-weaver ma; set 
down a whole discourse, without knowing a 
letter, or interweaving any thing suspicious of 
ether secret than a new-fashioned ribbon. 

76. How to write in the dark as straight as by 
day or candle-light. 

77. Huw to make a man to fly, which I have 
tried with a little boy of ten years old in abam, 
from one end to tlie other, on an bay-mow. 

78. A watch to go constantly, and yff needs 
no other winding from tbe first setting on the 
uord or chain, unless it be broken, requiring no 
oihi r rare from one man than to be now and 
then consulted with concerning the hoar of th« 


day or night; and if it be laid by a week togo- 
ther, it will not err much, battheoftenerlonksd 
upon the more exact itsneweth the time of the 
dhy or night. • 

79. A way to lock all the boxes of n cabinet 
(though never so many) atone time, which were 
by particulnr keys, appropriated to each lock, 
opened severally and independent the one of 
the other, as much as coneemeth the opening 
of them, nnd by these means cannot be left open 
unawares. 


60. How to make a pistol barrel no thicker 
than a shilling, and yet able to endure a musquet 
proof of powder and bullet 

61. A eombe-eonveyance carrying of letters, 
wiUiuut suspicion, the head being opened with 
a needle-screw drawing a spring towards them, 
n9} the combe being made but after an usual 
form carri«-d in one’s packet. 

62. A knife, spoon, or fork, in an usual por ' 
table case, may have the like conveyances lo 
their handles. 

63. A raspin-mill, for hartshorn, whereby a 
child may do the work of half-a-dozen men, 
commonly taken up with that work. 

64. An instrameat, whereby persons ignorant 
in arithmetick may iierfectly observe numera¬ 
tions and snbstractioas of all sums and frac 
tions. 

06. A little bail,made in tbe shapeof opium or 
pear, being (20) dexterously convoyed or forced 
into a body’s mouth, shall presently slioot forth 
such and so many holts of each side and at 
both ends, as, without the owner’s key, can 
neither be opened or filed off, being mode of 
tempered steel, and os eflectuatly locked as an 
iron chest. 


66. A chair, made a-la-mode, and yet a stranger 
being persuaded to sit down iii’t, snnU have iin- 
mediately his arms and thighs locked up beyond 
his own power to loosen them. 

67. A brass mould, to cast candles, in wliirh 
a man may make SOO dozen in a day, and add 
an ingredient to the tallow, which will make it 
cheaper, and yet so that tbe candles shall look 
whiter and last longer. 

66. (21) How to make a brazen or stone head, 
in the midst of a great field or garden, so artificiol 
and natural, that though a man speak never m 
softlv, and even whispra into the ear thereof, 
it w'lll presently open its mouth, nnd resolve the 
question in French, Latin, welch, Irish, or 
English, in good terms uttering out of bisumnth, 
and tlien shut it until tbe next question be 
asked. 

89. White silk, knotted in the fingers of a 
pair of white gloves, and so contrived, without 
suspicion, that playing at primero. at cards, one 
may, without clogging his memory, keep reck¬ 
oning ol all sixes, sevens, and aces, which be 
bath discarded. (22). 

90. A most dexterous dicing-hox, with holes 
transparent, after the usual fashion, with a de¬ 
vice so dexterous, that, with a knoek of it 
against the table, the four good dice are fas¬ 
tened, and it looseueUi four false dice made fit 
fur the purpose. 

91. An artificial horse, with saddle and eapa- 
nzoiis fit for running at the ring, on wbicn a 
man being mounted, with his lance in his band, 
be can at pleasure make him start, and awiftiv 
run bis career, u.sing the decent posture witn 
bon grate, may take the ring as bandsomel;, 
and running as swiftly, as if he rode upon a 
barbe. 


(15) “ Full*—.merely. 

(16) “ Found a way.” - 

(if) “ Tn.tngle and screwed key shall be 
capqble.’* 

(16) “ Together.” 


(19) « One.” 

{») « Which being.” 

(SI). ”An engin without ye least noysc, 
knodi, or nse of tyre, to eoyne and stamp lOOlh. 
in an bimre by one man,” 

(93). «'WilboutfoaiFl8r.» 
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98. A screw, mftdc like a wnter-screw, hot 
the tiottom made oV iron plate, spade-wine, 
which, at the side of a boat, empticth the mud 
ofa pond, orraiscth gravel. 

i0. An engine, whereby one man may take 
out of the water a ship of SOI) ton, so that it 
feiay be calked, trimmed, and repaired, withont 
ieed of the asnal way of stocks, and os easily 
let it down again. 

94. A little engine, portable in one’s jioeket, 
which, placed to any dour, without any noise but 
one crack, openeth any door or gate. 

95. A doable cross-bow, neat, handsome, and 
strong, to shoot two arrows, either together, or 
one after the other, so immediately, that a deer 
cannot run two steps, but, if he miss ot one ar¬ 
row, he may be reached with the other, whe¬ 
ther Uie deer run forward, sideward, or start 
backward. 

9t>. A way to make a sea-bank so firm and 
geometrically strong, so that a stream can have 
no power over itj excrilont, likewise, to save 
the pillar of a bridge, beingcbeaper and stronger 
than stone walls. , 

97. An instrument whereby an ignorant per¬ 
son may take any tiling in perspective as justly, 
and more, than the skilfullest painter can do 
by his eye. 

98. An engine, soeontrived, that workingthc 
primum moOtle forward or backward, npwiud or 
dotirnward, circularly or eornerwise, to and fro, 
streight, upiight, or downright, yet the pre¬ 
tended operation C'^Hinuetli, and advSinceth 
Bone of the motions .above-mentioned, hinder¬ 
ing, much le.ss stopping, the other; but una.- 
nimously and with harmony agreeing, they all 
augment and contribute strength unto the in¬ 
tended work and operation j and, therefore, 1 
eall this a semi-omnipotent engine, and do in¬ 
tend that a model thereof be buiied with me. _ 

99. How to make one pound weight to raise 
an hundred as high as one pound falletb, and 
yet the hundred pound descending doth what 
nothing less than one hundred pound ran edect. 

100. Upon so potent a help as these tu o last- 
menttoned inventions, a water-work is, by many 
years experience and labourj so advantageously 
oy met contrived, that a child’s force bringeth 
up, on hundred foot high, an incredible quan¬ 
tity of water, even two foot diameter, so natu¬ 
rally, that the niorkniill not be heard, even into 
the next room ; and with so great ease and geo¬ 
metrical symmetry, that though it work day and 
night,from one end of the year to the other, it 
mil notrepiireforty shillings reparation to the 
whole engine, nor hinder one’s day-ivork (itS) 
and 1 may boldly call it the most stupendous 
work in the whole world ; not only, with little 
charge, to drain all sorts of mines, and fnrnish 
cities with water, though never so high seated, 
as well to keep them sweet, running through 
several streets, and so performing the work of 
scavengers, as well as furnishing the inhabi¬ 
tants with sufficient water for their private oc¬ 
casions ; but likewise supplying rivers with suf- 
fleent to maintain and make them portable flrom 
town to town, and for the bettering of lands all 
the way it runs ; with many more advantageous 
and yet greater effects of profit admirable and 
eonseqnence. So that deservedly I deem this 
invention to crown my labours, to reward my 
expences, and make my thoughts acquiesce in 
•?y. of further inventions; this making up the 
whole century^ snd preventing any furtlier 
trouble to the reader for the present, meaning 
to leave to posterity a book, wherein, under 
each of these beads, the means to put in eze- 
oution. tmd visible trial, all and every of these 
inventions, with the shape and form of all things 


(93). Tho words marked in Italics not in tiie 

Mia. 


belonging to them, shall be printed by brass 
plates. ' 

In bonum publicum, et ad majornn Dei 
gloriam. (34). 

e 

THE CONTENT.S. (35) 
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Private and partiriilar to each owner. 8 

An one-line cypher. 3 

Reduced to a point . 4 

Varied significantly to all the 34 letters .... 5 
A minute ami perfeet discourse l>y colours ('i6) 6 

To hold the same by night (37). 7 

To let el cannois by night. 8 

A ship-destroying envine. 0 

How to be fastened from aloof, and under ( 


How to pi event both... II 

An un.siiikahle ship. 12 

False destroy i i,g (Ie>. ks. lU 

Multiplied (38) stieiigtli in little room . 14 

A boat driven against wind tinil tide. I.> 

A sea-sailing tort. Ui 

A pleasant Hnuting garden. 17 
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A coach-.saving engine. 19 

A balance water-work. 30 
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(24). “Besydesmany omitted, and some of 
of three sorts willingly nat set duwne, as nut fitt 
tobedii ulgedjleastill use may hee ninde theieof; 
butt to shew that sneh things are also within 
my knowledge, I will here inmjre own cypher 
set down one of each, not to he '•tniccaled when 
duty and alTcction obligeth me ' 

(35). “ Index.” 

(26). A mifteyetperlcet discourse, as far dis¬ 
tant as eye ran leach by day to discern coltmif.” 

1 ^). ■* Though never see darke,” 

28). “ Multiplying.” 

30). “Flowingclock.” 

30). For H eights —wanting in the MS. 

31]. And each of (Aesc—wanting. 
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HK.ir I'RESHrilK STK.4M-ENG1XES. 
'riic follotvinif (lui'iirnrnts will be 
found of (.•tiiibwlcrable importance, in 
relation to a qncstiou which has been 
mnch agitiUca in lliisetmntry, us well 
Its in America, naincly, whether High 
I’ressure Engines can be employed 
with safety in steam navigation i 

IlEPOBT 

0/ the Committee oil Commerce {of the 
Congress of the United mates), accom¬ 
panied bff a Billfor regulating of Steam 
Boats, and for the Securitij of Passen¬ 
gers therein.— 22, Iff^. 
llic Coniiiiittee of Commerce, to which 
was reftored a resolution instructing 
them to inquire into the expediency of 
providing by law, that no licence to na- 


(32). Forsacres. 

(33 j. “For whole canon.” 

1 3t). A n'hole side 9/-wantmg. 

35) Or ri66o»—wanting. 

36), “ A continual watch.” 

37). A totol—wanting. 

38). “81.82. Conveyance for letter*.” 

.39'. Warning entirely in the M.S. 

(40). “ Sinm'ping engine.” 

(41). “PriDirio gloves.” The Marquis aeein* 
tn bare been in doubt which he should eniM 
—the brasen brad or the dicing-box. 

(42). Wanting in the M.S. 


vigate any of the waters of the. United 
States sluill be granted to any boat or 
vessel, hereafter built, and moved or 
propelled by fire or steam, upon the prin¬ 
ciple of construction commonly called 
“ high pressure i” nor to any boat or 
vessel heretofore built, and moved or 
uropellcd by fife or steam, that shall 
nereafter be fitted up or provided with 
auy engine or other machine, intended 
to ntove or propel .such boat or vessel, 
upon the principle of construction afore¬ 
said, respectfully lleport: 

That tliey cutcred upon tlie investiga¬ 
tion of this subject with a deep sense of 
it.“ importance, and a strung conviction 
of tlie great diilicullios attending any le¬ 
gislative interference with the manage¬ 
ment of so extensive a braiicli of busi¬ 
ness. 


The power of steam to projicl boata, 
which was fir.st successfully apfilicd to 
jiractieal {inrpose.s in the United States, 
IS now in cxte*iisi\e and general use on 
all the wateis of the Union ; its appli¬ 
cation on the grt'at rivers of the jMis.sis- 
sippi and Ohio, has ojiitribuled in an 
eminent degree to the pro.siierity and 
atlvaiini'iueiit of the Stales through which 
they flow. 

To nhat fai tlier application the agency 
of .steam i.s capable, and to what extent 
it may be carried b\ the science and inge¬ 
nuity nt our ineeliaiiieiaii.s, eaunot be an¬ 
ticipated ; and your Coinmitteefelt aveise 
to tetter or iliscourage the ingenuity and 
.skill for which the arti.Nts of ihi.s country 
are so ilisiiiiguished; nothing, tiierefore, 
but a consideration of what is due to the 
protection of individuals, whose safety 
may heeiidangered hy ignorance, avarice, 
or uiatteiitioii, fioin which they have not 
the power to protect them.selvc.«, induces 
your Committee to recommend the iuter- 
positioii of Congress. 


Your Committee believe it to be the 
universal opinion of all fH’rsons conver¬ 
sant in stieli subjeet.s, that steam-engines, 
of a certain coustmetion, may be applied 
to passage-boats with the most perfect 
security to the passeugers. 

The low pressure engine (commonly 
known as the engine of Holton and Wattj 
consists, besides the boilex and cylinder, 
of an air-pump and condenser; on open¬ 
ing the communication with the con¬ 
denser, the steam on one side of the 
piston, in the cylinder, is condensed by 
this process, the water in the condenser 
becomes heated, and is drawn off by the 
air-pump, and its place supplied by cold 
water, whieli again condenses the steam 
now collected on the other side of the 
piston, The size of the air-pump is cal¬ 
culated to free the condenser of a certain 
quantity of water only, in proportion to 
the size of the cylinder; and as this quan¬ 
tity of water, at the usual temperature, 
ran only condense a specific quantity of 
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Steam, if tiie steaiii from the b<iilei* is 
furnisiipd of an extremely bipli tempe¬ 
rature, tlie vacunni of the eylinder will 
not be jKTfect, and, consequently, (lie 
ennine will not materially gain in pow'cr 
by increasing the force of the steam, the 
additional pi'e.«sure being not more thmi 
equal to the lost fioin an iinjiertcct va¬ 
cuum. The condensing engine, there' 
fore, when cunstiucicd on proper prin¬ 
ciples, merely requites a pressuie of 
steam eiiual to tliat of the atnios)ihere, 
in order to diivo out the atmospheric 
air, and to supply its place witli steain, 
which, being condensed, forms tlie v.i- 
ciiuiii, giving a pressme of about 14 lbs. 
on the square iiieh. It will readily he 
perceiied, therefore, tiuu with low pres¬ 
sure engines, there is little iiidiicemeiit 
to iiiciease the pnessuie of steam in the 
boiler; and as the inmost tlipt can he 
produced by the eommon boiler of Uoltoii 
and Vi'att'.s' engine does not exceed l.> 
or IdlliH. on the sqiinie inch, there is 
less danger of Inifvting tlieiii, and rite 
damage arising liom surli an airidetil is 
.seldom more than rending the hoiier, 
and scalding tlin.-c in its inuiieili ite vici¬ 
nity, without doing any injnry to the boat 
or passengers in the’cabin.” 'J'he higli 
nrcssiirc engines are driven entirely by 
the foice ot the steam, witliont any as- 
Histance from a vacuum, and aie usually 
calculated for a pi essure of from 40 to 
loo lbs. to the .squate iuch,ou vvliich the 
power of the engine is calculated; bur, 
in case of dnicrgeiicy, the force may be 
multiplied to any extent to which’the 
temperature of steam may be raised; so 
that uu engine of '20 horse }»ower nmy be 
made to {Wforui the w'ork of a 40, or 
even of 100 honse power. I'his effect, 
however, i.s produced at the risk of bui-st- 
ing the boiler, and enddugering the lives 
of the passengers. 

From habitual impunity, llie engine- 
workers disregard tlie danger, and rather 
than suffer a boat to pass them, will in¬ 
crease the pressure of the .steam to a 
daugeixius extent. In addition to this 
risk, accidents may occur from cai'cless- 
ness, inattention, or drunkenness. 

On laud, the high pressure engine is 
not subject to the same objections. 'J'lie 
pow'cr of the steam, iuthefiist in-stanee, 
w calculated fovthcwoik to be done in 
t he mil Is, and the inducement to augment 
it is not very great. 

Alany respectable mechanics and engi¬ 
neers in thi.s country for some time con¬ 
sidered tliat tlie improved boiler, invented 
by Oliver Evans, obviated the objections 
to high pressure engines. 'I'Jie late melan¬ 
choly occurrence on board the Etna, in 
the waters of New York harbour, must 
have undeceived them. Tlie engine in 
this boat was constructed on tlie plan of 
that skilful mechanic, and was furnished, 
with all the guards his ingcmiity could 
dense. 
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Your Committee, from this view of 
the subject, aie decidedly of opluinn, 
that high pressure engines, muler anv 
guard that could be apjiUcd to them, ;\iv 
not as s.tfe to use in boats as those oi low 
pressure, fliit, as a vast amount of tii-,-' 
pevty is vested in hoat.s propelled iiy iiiel. 
i)re.ssure steam-engines, esiieei.'illyoo the 
Mississippi anti Ohio rivers, they loi bear 
to recommend the adoption of any iiica- 
siire which w'ould go to proliibit their 
iisci In boats loaded ditlerently, at dif- 
lerent times, and iiatigaiiiig streanis 
where the current is often of unequal \e- 
locity, it may be adi .uiUigeous to use an 
engine cai).ihlc of receiving an addiiiorial 
power. In order, liowcver, to give them 
i'll the security of which they are Misrep- 
tible, they reeoiiimend lluit all boats pro¬ 
pelled by steam should he enrolled at 
the port Moai'est to the plate Irtmi tir to 
which they i»ioteed, and shoitld he com- 
jielled to take out a eoii'ting Ijeeiioe. 
'I’hat every Imiler on Imartl stieli sleaui 
boats sliotild be coiitjioscd of wiought 
iron fir cojiper. The strength of a cast 
iron boiler is uncertain. C.ist iron being 
liable to coiitiact in various degrees, in 
ditlereiit jilaees, and i.s, thciultne, more 
liable to bieak than wioiiglit iron; and 
in the event of biinstiug, the fntemeius 
are scattered about with great forci;, 
whereas in the hiii’sling til a hoilei of 
malleable metal, ii simple rending gene¬ 
rally takes place, unless under a prcs'iiic 
of steam cxeeetliug 2 or 3l)h'lhs. to the 
square inch. 

That every boiler on boanl .snrli Im.it 
should, previous to the boat beii'sr used 
forthe convcjanceol passengers, Le<e,i>- 
mitted to the inspectiou oi one oi luoie 
.skilful engincf.rs, or other p^ixms cou- 
versHiit with the .subject, W’lm siuuild 
ascertain, by tiial, tlw stjccgih of such 
boiler, and should ceilily his o;<iiii(in tif 
it.s sufficient.sticngth, and ot the sieurtv 
with which it might he ernployeil, to tlie 
extent proposed. 'I'hat every sucii l.oj.jr 
shtiuld be proviiled with two sufficient 
safety valves, one tif which should he 
inaccessible to the engine-worker, and 
the otlier iMacce.ssihle to him and the 
persons on hoard the lioar. The iie pec- 
tors to examine the .‘nfetj talve:., and 
certify what is the pressure at which 
such safety valves shall open, which 
prcs.siirt* shall not exceed one-third of 
that by wliicli the boiler has been proveil, 
nor oi]e-.sixth of that which, by calcula¬ 
tion, it shall be reckoned able to .sustain 
in high pressure stcain-engiiie.s; noroue- 
half the pressure by which the boiler has 
been proved, nor onc-third ot white, by 
calculation, it shall he reckon'’I able to 
siistiiiii, if a low pres.siire engine. Tlml 
a penalty shall be itillicted on any person 
placing additional weight on either cf the 
safely tnlves, 

(To h( rontinutQ,) 



PLAN FOR THE SPEEDY EXTINCTION OF RRESi 

BT CAPTAIN MANBY. 



It must be obvious that the ready 
extinction of fire depends entirely on 
the facility with which water is 
brou'fht to act upon it at its com- 
nicnccinont; and that, when left un¬ 
controlled during the delay of en¬ 
gines arriving, the procurement of 
water, and the further delay of get¬ 
ting the engines into full action, it 
reaches a height at which its reduc¬ 
tion is highly doubtful, and at least 
very difficult. Many instances of 
destruction by fire have been caused 
by obstructions to the conveyance of 
engines to tne spot, or from the im¬ 
possibility of procuring water to ena¬ 
ble them to act when they have ar¬ 
rived j and, in every case, some delay 
necessarily takes place in preparing 
the engines, even when water is at 
hand. It is a well-knotvu fact, that 
many of the ffreat and destructive 
fires in Lonaon and other large 
towns, where water-pipes are laid, 
might have been controlled, if water 
could have been obtained in time. 
In towns not so provided, villages, 
the detached residences of gentlemen, 
and other buildings in the country, 
the want of water at hand, or other 
means of extinction, makes their 
total destroction, in case of lire, id- 
most inevitable. 

From observations which I have 
made in witnessing fires, and from 
information of those persons con¬ 
stantly employed on such occasions, 
J am assured that a small Quantity of 
wat»,weU directed and early applied. 


will accomplish what, probably, no 
^antity would effect at a later period. 
This has excited my attempts to pro¬ 
ride some prompt and efficient means 
by which the anxious and often im¬ 
portant interval of delay wou'd be 
obviated, and the fire opposed on the 
first alarm ; thereby not allowing the 
flames to increase in fury; which so 
often occurs, that the efforts of the 
fireman are exerted rather with the 
hope of preventing the extension of 
the calamity to other buildings, than 
to save that in which it first broke out. 

To attmn this object, I propose a 
Fire Cart of light construction, re¬ 
quiring but one pemon to convey it 
to the ^ot, and apply a fluid, in the 
most efficacious manner, from port¬ 
able vessels or engines, on a prin¬ 
ciple very long known—^thc artificial 
fountain in pneumatics. The engines 
are to be kept always charged, and 
one, when slung across the body of a 
watchman or servant, is easily car¬ 
ried to any part of the building, how¬ 
ever difficult of access. The manage¬ 
ment required is simple; for, on 
opening the stop-cock, the pressure 
of conaensed dr instantly propels a 
stream that can be directed with the 
most exact precision on the part in 
combustion,—a circumstance ^ ex- 
tremeW important, when the inci¬ 
pient nre is not within the reach of 
effort by the bond, and when the air, 
heated by the flames, prevents ap¬ 
proach to cast water upon it by com¬ 
mon mean<:. 
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Every fire, even the greatest, must 
arise from small beginnings, and 
when discovered in Us infant and 
commencing state, is easily to be kept 
down and prevented from becoming 
destructive, if means of early appli¬ 
cation were at hand. We often liear 


of the alarm of fire given by watch¬ 
men long before the arrival of engines 
on the spot, and, if they were pro¬ 
vided with a fire cart, the alarm of 
the watch and the application of the 
means of extinction would be simul¬ 
taneous. 



Tlie cart contains six engines, 
each charged with the impregnated 
solution of an ingredient best adapted 
to extinguish fire. When the first 
engwie has expended its store of an¬ 
tiphlogistic fluid, a supply of others 
in succession may keep up a constant 
discharge, until regular engines and 
plenty of assistance arrive, should the 
fire not be entirely subdued by these 
first efforts. 


When a small quantity of simple 
water is cast on materials in a state 
of violent combustion, it evaporates 
into steam from the heat, and the 
materials thus extinguished readily 
ignite again; the additio!. of incom¬ 
bustible ingredients, consequently, 
becomes necessary to make quality 
supply the place of quantity, ami 
thus with the smallest portion ]n e' 
vent the fire rekindling. 
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To give the most extinguishing 
properties to common water Inis en- 
gagc4 the experimental attention of 
many, in ditferent countries,* and it 
has been remlerod by them more ef¬ 
fective to extinguish fire than forty 
times the simie quantity of common 
water (a circuinstancc not specula¬ 
tive, but conliruicd by trial made 
upon buildin'^t. erected for that pur¬ 
pose) ; but the simple ingredient of 
pearl ash dissolved in water, ivhcn 
applied on burning substances, form¬ 
ing an incrustation over the surface 
extinguished, and thereby preventing 
the access, has, in my estimation, 
a decided preference; it has likewise 
the superior recommendation of the 
readiness with which any person may 
imbue the water with it, while the 
corapouuds cannot be had but at 
considerable e(>st, nor be prejiared 
without labour and nice accuracy in 
their respective proportions. Thus, 
at the moderdle ratio of twenty times 
increasing the quality, the cart u ould 
convey an extinguishing fluid eipial 
to one tun and" a half of common 
water. 

Specification in referenre to the Appa¬ 
ratus belonging to the Fire Cart, 

Each machine is a strong copper ves.sel, 
of a cylindrical form, two feet in length, 

* 1734. M. Fiiehc.'!, a German physi¬ 
cian, by throvvinp: balls into the fire, con- 
taininij certain preparations, which burst 
with violence, instantly (pienelied the tire. 

17<>1. Zachary Grey n.'^cd thc.«ainc pro- 
ces.s, in which were alum, sal ammoniac, 
and other saline matters, with water. 

_ In the same year Di'. Godfrey, in a pub¬ 
lic exhibition m a honxe erected for that 
purpose near Mary-le-hone, applied the 
like ingredients with gieat success, by 
the action of confined gnupowder only, 
which, exploding, dispersccf the solution 
on the materials in combustion, and ef- 
fectivi'ly extingni.shed the 'same. 

llll'i. M. Voii Alien, at Stockholm, 
made numerous public expcrimcnls to 
show the effects of sev< ral combined in¬ 
gredients to render materials entirely in- 
rombustible; he is stated to have vuliihted 
an artificial fire by two nicii and forty 
meAsure.** of preparation, that would have 
requiied twenty men and IfiOO of the 
same measures of simfile water. 

In the same ycar,M. Kil Moshein made 
many public exhibitions, to confirm that 
comhustible materials migJitbe made per¬ 
fectly incombustible; as did Mr. W. 
Knox, of Gnttcoburg. 


and eight inches in diameter, capable ot 
containing (our gallons ; a tube of the 
same metal, of one-fourth of an inch in 
diameter, cm red so that its end is car¬ 
ried to the side of the vessel, with a.stop¬ 
cock and jet-pipe, the vent of which is 
uiie-cighth of an incli in diameter at its 
top, reuetios to witiiiu half an inch of the 
bottorji, and Ls to be screwed so closely 
into the neck of the ves.»el as to pre¬ 
clude the possibility of the escape of 
the air. 

Three gallons of wsiler, hohliiig in so¬ 
lution any iiigredient.s* be.st adapted to 
extiiigui.sh fire, an' to be put into the 
ve.s.sel, .and then the looin remaining tor 
the fourth g illon to heiilled withelosely 
condensed air; to effect which, the jet- 
pipe i.s to be unscrewed, theeotnlensing- 
syringe fixed in its place, and the air te 
he pumped in, to tiie. utmost power of 
the strength of the ves.sel to eoiitiiiu it; 
the stop-cork is then to be closed, ron- 
densiiig-svringe taken off, and the jet- 
pipe replaced. 

On inrning bark llie sfop-enck, the 
condensed air re-.ieis on the water, and 
casts it to a height pioportioncd to the 
degree <»f eon(leiisatio*i. 

niat the machii'e mav be mnie easily 
carried,where a:ce.-. is is pul 

into a leatbeui case wilh a strap, and. 
slung over the .slKiidders of tlie nearer, 
is thus conveyed easily, and llien directed 
with the utmost precision to the poin* 
requiring tlic wafer. 

As dircctioiivS for the elFeetive ar¬ 
rangement of lire earls in populous 
jflaees, the following plan 1 should 
jiropose : That at each watch-house, 
from the time of the watch setting, 
there should he iii attendance a re.- 
gular fireman, instructed in the use 
and management of the appanitus; 
amlthateachparish should heprovided 
with one or more fire carts, ai;cord- 
ing to its exlout or umnher of wards, 
and the vessels or engiucs composing 
the complement of the cart to he kept 
chargotl ready for lie.ing immediately 
appHcd.Whciiwateh-l)()xes or stations 
are at a eousiderable distance from 
the watch-house, some central watch- 
box should have a single engine 
lodgeil ready for application, to be 
brought oil the alarm by the watch¬ 
man, and delivered to the fireman, 
who i*e]iairs to the spot on the alarm 
of fire being given, with as much cx- 

1 * Pearl ash, ilissolved in water, when 
applied on biiniing substances, forms 
an incrustation over the surface extin¬ 
guished, and prevents that part from re- 
iiifiaming. 
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eoition as possible. Should the fire 
ave broke out near the depot of the 
fire cart, the fireman in attendance 
will take the cart with him, or an 
engine from it ready to apply; if 
otfierwisc, the watchmen wdll each 
bring an engine", which the fireman 
will expend, and by receiving from 
others their engines, a regularly-con¬ 
tinued and well-directed stream will 
be kept up, which, from the early 
opposition to the fire, will no doubt 
t heck the flames, if not entirely sub¬ 
due the fire; should the distance be 
considerable, the fireman, aided by a 
watchman, uould convey the cart to 
a place oil lire with us much dispatch 
as possililc. ^ 

Lvtier frtmt the If on Copt. PdleWfR.N. 
to Cojjt'nn Manbp. 

“ London,Millie 27, 181(5. 
“ or.An .Sii:,—Hiuinc; been one of 
tlio.'.c wlio witnc.‘"'Ld, witli lunch salis- 
*'.iction, tlie trial of yom iicw/y-invcntol 
i.'iciiini; tor tbe c'.tinct'.oii of "liic in its 
earliest stage.s, I cannot refrain from re¬ 
lating to you, ibat, in the late fiie clo.se 
to Illy house, and wliieh I nijself disco- 
I'cren, if I bail hail one of tiie machines 
at my ininieciiate command, [ do not he¬ 
sitate to say, I could ha\e saved tlie 
whole premises and an uiiitisured pro¬ 
perty of nearly 12,0001. 1 can venture 
to a-sert this tact, because it came under 
iny own insjieetioii; I tlicrcfore cannot 
be deeeiied. Tlie fire, when I first saw 
it, was just eanglit, and 1 conceive was 
quite extinguisluilile by your machine for 
at least twenty miimti's'. 

“ I may also here give my opinion as 
a naval imin, as to its great use, in my 
opinion, on board shi|)s, in citse of fire 
below, whore water Is not easily con¬ 
veyed. 1 shall never go to sea again 
witlioiit one of them for the use of the 
store-rooms, &c. Upon the whole, 1 do 
declare to you, it is, in my opinion, one 
of the best inventions 1 ever saw; and 
wishing you every .success in the prose¬ 
cution of your generous plans, 

“ 1 am, .Sir, yours, Ac. 

" P. H. Pellew.” 


brown’s gas engine 
Sir, —Mr. Brown’s contrivance is 
not new. There is, at present, in Mr. 
Leslie’s Cla.ss-rooin, College of Edin¬ 
burgh, a machine constructed upon 
the very same principles; the pri- 
mum mobile being an oil lamp, which 
rarefies the air, thus forming a kind 
of vacuum under a piston, fromuliich 
lie power proceeds L'his is «« in- 


contromtrtible fact,for I have seen the 
machine in full action. It moves with 
prodigious velocity, so long as the 
cylinder, in which the pistoii acts, is 
cool; but as soon as it becomes heated,' 
the process of the machine is greatly 
retarded. 

This is not the first time that inge¬ 
nious men have been found asserting 
their contrivances to be new inven¬ 
tions. Tiie late Mr. Bramah went 
into the same mistake, when he pro¬ 
nounced his hydraulic press to be a 
new mechanic powci". J. Y. 


CLOCK-MAKING. 

Sin,—inperusiug your 4j:th Num¬ 
ber of the “ Mcchames’ iMagazine,” 
page til5, I observed sonic remarks 
by Mr. James (lollius, on Dr. Frank¬ 
lin and Mr. James Fergus-on’s thrcc- 
wlieel elocks, witli his own improve¬ 
ment. I porfeefly ngrte ivifli Mr. 
Oollins in his olijeidion::, bul >ee fur¬ 
ther r.r.)in for ininrovenn-nt in ftlr. 
Ferguson’h, than what .Mr. (JoUlns 
has pointed out. In IS!7, 1 made one 
with three wheels inside, but added 
two under the dial, to carry tlie hands 
direct; that is, the hour and minute 
hands only. It goes eight days, with 
a fall of twenty-one iiielies, and goes 
as correetasit is poiisilde for any plain 
timepiece to do. In 18J0, 1 made 
another with three wheels only. The 
hands arc fixed on their own centres 
or axes, ami go <iirect, but require 
to be set right separately. This 
clock goes eight days, with a fall of 
ttvciity-onc inches. 

I am, Sir, &c. 

Newca.stle-upoii-Tyne. G. S. 

[A more detailed de.«icription of our 
Correspondent’s Clocks would be accept¬ 
able.—E d.] 

FRVIT-GATIIERER. 

Sir,— A year or two ago, as I 
passed throiigli the town tif Carls- 
nihe in Genuany, £ saw a machine 
for gathering fruit from the pendent 
branches of trees incapable of sup¬ 
porting a ladder, ami out o''<he. reach 
of the hand, which stir. L me as 
being botli simple and ^vell adapted 
to the ]iurpo.se. Should it be consi- 
dereii so by you, and as w'orth the 
insertion in your valuable Magazine, 
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the enclosed sketch of it is at your 
service. The season for putting it 
in use is now at hand, and possibly 
it may be turned to some effect 1^ 
one or other of your numerous read¬ 
ers. The construction of it is this: 
A piece of flat, light board, about 
eight inches over, and, if you please, 
somewhat more in length, of cither 
a round or an oval fonn, has a row 
of holes bored all round it near its 
edge, taking the shape of the board, 
and about tlie diameter of a quarter 
of an inch, into which are driven tight 
as many pegs, about six inches in 
length, which pegs are then bound 
together by a neat platting or band¬ 
ing of basket-work, about the breadth 
of a third of the height of the pegs, 
and worked down close to the bottom 
of the board. The part of the pegs 
above the wicker-work is to be cut 
** tooth fashion,” for being applied 
to the stalk, between the fruit and 
the bearing spur of the tree, and bj 
a wring of the machine, to draw it 
off into its interior. This head, if I 
may so express it, is attached to a 
light pole, of any convenient length 
for the purpose. The only improve¬ 
ment 1 would suggest is, that the 
bottom should be, in a great mea¬ 
sure, cut out, and supplied by a 
coarse netted bag, which might re¬ 
medy the chance of the fruit’s rolling 
out, or of its getting bruised by fall¬ 
ing on the board. It is possible that 
this contrivance may be in use in the 
apple districts of this country, but I 
have never met with it. 

Yours, with much respect. 

Sept. !•'>, 1824. Suffolkif.nsis. 


IIACHINE FOR RAISING STONES. 

Sir, —“ Northuinbriensis,”p. 152, 
vol. II. may find an interesting de¬ 
scription of the machine invented by 
Mr. Richardson, of Keswick, for 
raising stones, in the 8th Number of 
the Edinburgh Philosophical Jour¬ 
nal, in which the firm retention of 
the cylindrical plug is satisfactorily 
attributed to the elastic power of the 
stone. I have seen four or five men, 
with a common triangle, and doable 
and single block tame (without a 


roller and levers), raise a stone of 
nearly two tons weight, although the 
plug was not driven into tlti* hole 
more than three-quarters of an inch. 
1 apprehend, that the inferior elas¬ 
ticity of Portland and other soft 
stones would render the application 
of the machine uncertain in its effect, 
and extremely hazardous. 

I am, Sir, &c. 

Bridport. E. N. 


CORRESPONDENCE. 


Postage of Letters .—Having received 
numerous intimations, that^among work¬ 
men whose means are limited, tlio con¬ 
dition of post-paying their letters pre¬ 
vents many communications of value 
from being .sent to us; and being anxi- 
ously desirous of encouraging the cor¬ 
respondence of this valuable class of indi¬ 
viduals, we recommend to them, in all 
cases where a little delay i.s of little con¬ 
sequence, to entrust their letters to the 
bookseller by whom they are siiiiplicd 
with our Magazine, who will ivadily for- 
waifi them, free of expeii.se, by his first 
pared to London. 

Burch on Gunter’s Lines has been an¬ 
ticipated by Monad, n. 412, vol. ii. and 
Mr. Pickett, p. 14, vol. iii.; except as i-' 
tlic use of the Sliding Rule, to which we 
shall shortly devote a few pages. 

We .shall be glad to lieai acaiii from 
Mr. T. S. D. of Hath. 

G. A. S. is rcqiie-sted to send to our 
publishers’ on IMoiiday iie.xt, for a letter 
addressed to him. 

A Correspondent wi.slies to know where 
the Dandy Loom, deserilied in ji. •l.'i, 
vol. 1 . can be ]iroeured 

Suffolklcnsis.—We have been disap- 

£ Dinted of the Engraving wliich shonld 
ave accompanied his coininiinieation, 
and have thought it better to dve it. 
without any, rather than make its iii.scr 
tioii a week longer out of season 
dc.scrlptioii, besides, is of itself siifiiei- 
cntly plain. 

J. W. A. may continue to address as be 
did his last. 

Communicatioii.s received from E. Ni- 
choletts—J. M‘Vey—J. .1. Dartford— 
E. N.—Guillot, of Portsea—P. Vauryde 
—A Minor—Jas. Parry—Anoiiyiuous.' 


Commiinicailons (post paid) to be aditressed to 
the Editor,at the Publishers, KNIGIIT and 
LACEY, Sa, Pateinoster-ro'w, London. 

Printadby B. BoI^couTt, Fleet-street 
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VSTRATIONS or THE MARQUIS OF WORCESTER’S 


llfZiVSTRATlONS OF THE MARQUIS OF 

WORCESTER’S CENTURY OF IN¬ 
VENTIONS. 

No. 4. The sort of cipher here re¬ 
ferred to was the suliject of much 
conjectural speculation (see Gent.’s 
Mag, vol. xviii. p. 55) till the inge¬ 
nious writer of the article (Cipher, 
in Rees’s Cyclopiedia, discovered, 
among the llarleiau AISS,, a paper 
in the hand-writing of the Mar«iuis 
of AVorccslor, which is supposca to 
contain a full specitication of the 
invention. It is entitled “ An Expla¬ 
nation of the most exact and most 
compendious Way of Short Writing; 
and an Example, given by way of 
Questions and Resolves upon euidi 
significant Point, proving how and 
why it stands fur such and such a 
Letter, in order alphabetically placed 
in every page.” His method of 
writing may be thus explained : an 
eng raved page is given to write upon, 
in wliieh are made huri/ontal runs 
of octangular squares or chequers; 
and a straight line is to he drawn 
from the centre towards the circum¬ 
ference of these 8<iuares, in different 
positions ami of various lengths, for 
each letter of the alphal»et. T}iu.s, 
A is a short horizontal stroke made 
to the rieht hand, and not touching 
the circumference ; I is the same 
stroke, jiassing close to the circum¬ 
ference ; R is the same stroke, going 
beyond the circumference; E, N, and 
W, arc represented by a similar stroke 
in the opposite direction, but varying 
in their lengths. By a like method, 
he suggests that we may write with a 
4 ot, or single point only; which is 
to he placed at a certain di.stant'c, 
and in a certain direction, from the 
centre of the octagon, for each let¬ 
ter of the alphabet. The Mar- 
ouis proposes this contrivance for 
tne purpose of writing with secrecy 
as well as w'ith brevity, and lt*uics 
it to the will of any person to 
change the value or name of the 
letters as may suit' his fancy or in¬ 
tention.—^Vitfe Rees’s Cycfojnedia, 
article Cipher; where a specimen of 
the Marquis’s invention is given. 

No. 6. Does not this suggest the 
idea of the telegraph for conveying 
dispatches over great distances m a 
tlioct time i and 


No. 7* The universal telegraph, 
for day and night signals, inventcu by 
Lieutenaiit-Goloncl Pa.slcy, of the 
Royal Engineers ?—S. R. 

Nos. y, 10, and 11, point evidently 
to the invention of the torpedo.— 
The following account of its appli¬ 
cation, in imxlerii times, is taken 
from the " Nutiouul Register,” En¬ 
glish newspaper, of the 12th Sep¬ 
tember, 1813. The invention is 
American, and the account also Ame¬ 
rican. It may, perhaps, he in the 
recollection ot some of your rcuders, 
that, some little time previous to the 
event here recorded, a similar attack 
was made on his Majc.sty’s .shi]) Ra- 
inilies, and that, after two or three 
unsuccessful ultempts, the Ameri¬ 
cans succeeded in attuching the ma¬ 
chine, which, as soon as the operuior 
had taken his departure, blew up 
with tremendous force. The effect 
produced was the destruction of al¬ 
most the whole forc-purt of the shi]>, 
part of tlie cutwater being curried 
avvay. The tide was then very un¬ 
favourable to the attempt, and pre¬ 
vented the machine being fixed so as 
to do more mischief. I speak of this, 
how'cver, from recoUection only. 

“ Noifoik, July 27th. 

“ Mr. K. Mix, of the n ivy, a gentle- 
niiin of itttegriry and eiitci prise, hat been 
for several weeks preparing torpc(loe.< to 
attempt the explosion ot the eneinx’s 
.shipping in Lynn Huten Hay. 'the 
Hiiti.sh 74-giin .ship, I’lantagenet, that 
iuu) fora inontli pa^t bceo i>ing abreast 
of Cape Henry light-house, and has 
rarely liad the company of any other 
ve.ssi'l, appeared to Mi-. Mix as (he most 
lavomahle object for trying his experi- 
nieiit on Accordingly, on the night of 
the Hith of .Inly, aceo'iiip.iiiied by Capt. 
Ihiwinan, of tlie Salem, and Midshipman 
M'Howan, of tlie I'idled States navy, 
who Miliiuteered their as.dsiance during 
tlic whole entei piisc, he left Ins place of 
leiidezvoiis, anil proceeded down to the 
I’laniugenet, of 74 gun.s, in a large open 
ho.it, which he calls the ‘Chesapeake’s 
Ilevcnge,’and, from preiiou.s ohserva- 
tious, foimii no diilieiilty in asrertainiug 
tlie position ol the .“hip. \Mien he had 
got u ilhin fori y fatIiom.i of her, he drop¬ 
ped the torpedo uirr, in the very instant 
of doing wnieh be was hatkd by one of 
the eiJi-Hiv's guard-boats; the machine 
w'as speedily taken into tbe boat again, 
and he iiiiide his way off in safety. On 
the night of tlie HJth he made another 
attempt, and was again discovered ere 
he could accomplish his purpose. On 
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the uiglit of the 20th he Succeeded hi 
getting within fifteen yards of the ship's 
bow atid directly under her pib-boom : 
there he cnntiiuied making his prepara¬ 
tions for fifteen minu.es, when aceiitiiiel 
from the forecastle hailed, ‘ Boat, ahoy !* 
and he had to decaiim. The centinci 
not being answered, nied his musket, 
which was followed by a rapid di.scharKu 
of small arms. Blue lights were made 
to find out the boat, but failed; they, 
then threw rockets in different direc¬ 
tions, which iliuniiuated the water fur 
a considerable width as far a.s they were 
thrown, and succeeded in di.scovering' 
the position of the nocturnal vi.sitor, 
when the ship commenced a rapid tire 
of heavy guns, slipped her cables, and 
made sonic sail, while her boats were 
sent ill pursuit: .the daring intruders, 
however, escaped iiiihiirt. The visits 
were repeated on the nights of the 21st, 
22d, and 2;hl, without success, as the 
ship, having taken alarm, changed her 
uosition every night. On the night of 
the 21th, however, Mr. Mix succeeded 
in finding her out, and having taken his 
]H).sitioii, within lOUyaids distant, in a 
(Jiiection with her larboard how, he 
dropped the f.ital nniehine into the water, 
just as the eentiuel w.as eiyiiig ‘all’s 
well.’ It was swept along by the tide, and 
would have coiiipictely etlicted its errand 
hut for a cause not to be named heie, 
hut which may easily be guarded against 
in future experiments—it exploded a 
few mkiutes too soon. The scene M’as 
awfully sublime; it was like the conrus- 
sioii or an cartluiuake, attended with a 
sound louder and mure terrifie than the 
heaviest peal of thunder. A pyramid ui 
water, litfy feel in circninfeience, was 
thrown up to the height of thirty or 
forty feet; its a|>pearance was a vivid 
red, tinged at the sides with a beautiful 
purple. On ascending to its greatest height 
It hurst at the ton with a tremendous 
explosion, and fell in torrents on the 
deck of the ship, which rolled into tlic 
awning chasm below,and nearly upset, 
inpervious darkness again prevailed, 
'riie light occasioned by the explosion, 
though fleeting, enabled Mr. Mix and 
his companions to discover that the fore- 
channel of tlie ship was blown off, and 
a boat, with several men in her, w'liicli 
lay alongside, was thrown up in the 
dreadful convulsion of the water. Ter¬ 
rible indeed must have been the panic 
of the ship’s crew, from the noise and 
confusion which appeared to our adven¬ 
turers to prevail on board, and tb^ are 
certain that nearly the whole of the 
ship’s crew ha.siily betook themaelvcs to 
llie boats.”—S. H. 

No. 15. In No. 11 of the “Me¬ 
chanics’ Magazine,” a drawing is 
given of a boat moved by wheels; 
and in No. 13 there is a letter signed 
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A.B., suggesting that some machi¬ 
nery on a similar principle might be 
applied with advantage to barges 
navigating the River' Tliamcs. “ I 
have myself seen some drawings of 
an invention whereby vessels, as I ' 
am informed, may be propelled by 
very eaxy manual labour, at tlie rate of 
four to seven miles an hour, on such 
streams as the ITiamcs. The inven¬ 
tor tells me that he can, in the course 
of a little while, make the machine 
do its own work with only the as¬ 
sistance of a man to look at it occa¬ 
sionally. It u’ill be asked why does 
he not make it public, and give it a 
fair trial ? The answer is—the man 
is poor, and those who have the 
means of putting his invention to the 
test, wbdh they have been spoken to, 
have laughed at it as chimerical.— 
If A. B. kas the means and feels in¬ 
clined, after reading this, to assist 
the mail, the writer of this will, on 
A. 11. leaving hi.s nuine and address 
at your publishers’, exehange the ad¬ 
dress of the person alluded to. 

In the “ llaiiiphirc Telegraph,” 
of September, 1823, it was announced 
thathir J. Cox Hippisley was making 
exjierinicnts at Cowes, Isle of Wight, 
with a large l)oat,which was iin])cllcd 
tlirough the water, at the rate of ten 
miles an hour, by means of six nuddle- 
wheels,which moved by a hanuvvinch. 
Also, within the la.st four months, it 
has been noticed in the daily papers, 
that a boat is now in use, oii the 
rapids iii America, for conveying 
goods, &c., which is forced up the 
stream by the stream itself putting 
in motion jiaddles allixod to the sides 
of the boat.* This invention answers 
to the same purpose as what is called, 
ill the navy, rcurjnvg .— S. ll. 

No. 151. I believe ^Ackerinann’s 
patent axle-tree lias a contrivance, 
by means whereof, if a carriage is 
run away with by the horses, it may 
be disengagedfrom them and stopped, 
immediately, without feai* of over* 
turning.—IS. R. 

No. 28. No European armies are, 
at the present day, sent on campaigns 

* 'riie same invention, we presume, 
which was Jirst noticed and describ^ in 
this country in our own pages. See |». 
67, 6» vol. I.—Edit. 

d2 
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Without pontoons formins' part of 
their materiel. They are foniul very 
serviceable for fordinpf small rivers; 
and 1 should suppose that they 
come os near to the iuar(|uis’s iii\cu- 
tioQ as any tinner which has been used 
for such purposes, 'llie pontoons 
arc large flat-luUtoincd boats, which 
ore carried by horse and cart; they 
are so well known to every private 
soldier, and tt» your readers, as to 
render any minute de.srription need¬ 
less. The English armies use tin in 
their manufacture—the French ar¬ 
mies employ copper; and there is 
this advantage derived from the lat¬ 
ter, that when by long use they arc 
rendered unfit for further service, the 
..-copper will always sell foj some¬ 
thing ; but the tin’, when once worn 
out, is of no further use or advan¬ 
tage in any way v.liatovcr.—S. R. 

Nos. 68, 5!>, 60, 61. Repeating 
guns have been iuvcnlcd in America, 
containingfrom five to twelve charges 
each, which may be discharged, in 
less than two seconds to a discharge, 
with the same accunicy and force ns 
the ordinary fire-arms.’ The number 
of charges may beoxtended to twenty, 
or even forty, if rcQuircd, ivithout 
adding any thing to the encumbrance 
of the piece. The principle applies 
equally well to muskets, rifles, fiml- 
iiig-picccs, and pistol.s. These guns 
possess all the anvuutage of the ordi¬ 
nary fire-arms, fur loading and firing 
ainglc charges, with the additional 
advantage of priming themselves, 
and keeping in rcscrue any number 
of charges that may tic required to 
meet any emergency ; which charges 
arc as completely under tiie distinct 
and separate control of the gunner, 
as a single charge in the ordinary 
un. The “ Alonlhly Magazine” 
umanely wishes, in noticing this 
invention, that the patriots of Greece 
hod a monopoly of then.. 

Now 1 am upon the subject of 
guns, I canuotbclp noticing that e.\- 
cellent improvement upon the art of 
shooting, m the using of percussion- 
guns. A Correspondent, in No. 18, 
280, speaks very highly.of a gun 
us^, made by one AVightinan, 
and he gives a drawing of it. Had 
that gentleman seen the kick and 
breech invented by ftir. Beckwith, of 


Skiimcr-strcct, and applied by him 
to double and single barrelled guns, 
I think he wouhl not have praised up 
Wight.'Uiin’s so much. JMy objection 
to VX’iglitmuu's is, that, as described, 
it appeal's too complex, is liable to 
be easily put out of onler, and will 
reipiire a degree of skill to repair it 
beyond what ordinary gun-smiths 
possess. 

Oue of the advantages I have found 
in shooting with M r. Beckwith's gun 
is this, that when the powder, as will 
sometimes happen, however cautious 
you may be, clogs the chamber of 
the piece, and is apt to make it miss 
fire, let the pan or nipple be un¬ 
screwed, the entrance to the cham¬ 
ber cleared with a picker, and the 
])crforution of the nipple or pan 
cleared also; then put in some dry 
powder to the chamber, and some 
into the perforation of the nipple, &c. 
and screw it in again, prime it, and 
it must go olF, by reason of the ac¬ 
cession of new powder. Should it 
be olriectcd, that the gun is thus ren¬ 
dered liable to burst, 1 say, the quaii- 
' tity of fresh powder need not cover a 
half-crown; and if you arc afninl, 
pi op your gun in the iiedgc, and pull 
the trigger with a string. Another 
advantage is, that the line of fire 
connecting the priming of the cham¬ 
ber is so DIRECT and instaiitaiu^u.s, 
that the cross action of a flint-Us'k 
gives a gun upon the old principle 
the appearance of hanging fi re.—S. R. 

No. 68, as also Nos. 98 and lOO, 
are those on which the Rlanjuis of 
Worcester’s claim to the invention of 
the steam-engine arc founded. Tu 
our last, we gave an engraving of un 
engine, such as Professor Milling¬ 
ton and Mr. Stuart conceive might 
answer the description given by the 
Marquis ; and of this ideal sketch, 
we now (|uote the following expla- 
natorv particulars from Mr. Stuart's 
valuable work:— 

” The two spherical vessels, a o, in the 
fiRiirc, have two jiipes, <//, pmecediiiK 
from them, and uiserted into a boiler, 
These pipes have two stop-cocks, g, w, 
which shut oiT the coinmuiiication lie- 
tween the boiler and the vessels. From 
another part of the vessels proceed two 
other pipes, haring valves at a ae, oi>euiiig 
outwiuris, and terminating in a single 
liipe, e. The spherical vessels have each 




CENTURY OF INVENTIONS. 


Another valve opeiihiff inwards, and a 
very short pipe, n e; tW pipe, ne, rises 
forty feet, and terminates in the reser¬ 
voir, ft; A is a section of the firc-grak', 
under the boiler, e; t, the floor of the 
fire-place; /, the brickwork iv, the ash¬ 
pit ; and A is a reservoir of water in 
which the vessels, o a, arc placed, and 
which is to be returned into the cistern, 
ft. If we now suppose a sufficient quan¬ 
tity of stcanr to be ^ncrated in the boiler, 
c, from the w’atcr,#", and the slop-cock, 
z, opened so as to allow a free coiiimu- 
nication between the boiler and the ves¬ 
sels in the I'eservoir, the steam will 
descend into the pipe, d (the pipes and 
vessels being made or cased with some 
material to prevent the condensation of 
the steam by the water in the reservoir 
into the vessel a), and will expel all the 
water or air which it may contain through 
the valve, s, into the pipe, e, which will 
deliver it into the reservoir, u. 'flie 
cock, z, is now to be shut, and the valve, 
V, being freed from the pressurc of the 
elastic vapmir, will be forced inwards by 
the gravity of tlie water in the reservoir, 
which will s|>ecdily fill the vessel, a. 
I)ut when the. cock, z, is shut, tliu oppo¬ 
site one, tr, is opened, and the steam 
from tlie boiler rai.ses the water which 
may be contained in o up the pi|ie, e, 
closing, in this operation, tlie valve, s. 
When the vessel, o, is filleil with steam, 
the cock, w, is shut, and the water in 
tlie rcservuii nislies into », as it did into 
A, and fills it. 'I'he cock, z, is now 
opened, and the steam again exjiels the 
water from the vessel, a, and so oii suc¬ 
cessively, so long as steam is pioduccdia 
the boiler, and the cocks, z a, ai‘c o|H.*ucd 
and shut alternately. 

“ Mr. Millington remarks that this 
engine agrees, so far, with the Alai'quis 
of Worcester’s description, where he 
says that ‘ a man lias but to turn two 
cocks, and tliat one vessel of water being 
consumed, another begins to force and 
refill.’ He also observes that the coii- 
flensatioii of the steam opens and shuts 
the valves, and fills the vessels; but that 
this use of the vacuum is part of an in¬ 
vention to which the Marquis has uu 
claim, his lAirdship expressly stating, 
* that the water is not raised by drawing 
or sticking it upwards.* The * force and 
refill,’ in the original account, would 
almost lead to a supposition that tlic.se 
operatitms were going on at the same 
moment in the same ressel. 'Hie ar- 
ratirament of pipes,and cocks,and valves, 
is also gratuitous. 

“ The ‘ adiiiirahlie method of drawing 
up water by fire,’ afipears to have been 
the favourite, project of ilie noble inven¬ 
tor; for he afterwards devoted a seiiarate 
book to an cminieration of its extiaor- 
dliiary uses and powers, under the title 
of an * Exact amt 'I'nie Definition of tlie 
must stupendous Water-cumiuaudiiig 
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Engine, iiiyentcd by the Kight Honour- 
able (aid deservedly to be praised and 
admired) Edward Somerset, Lord Mar¬ 
quis of Woiccster, and by his Lordship 
himself pre^riited to his most Excellent 
Maje.'ity diaries the Second, our most' 
gracioits Sovereign.’ ’I'his ‘Exact and 
'I'rue Definition’ is .t qnaitn pamphlet 
of twenty-two pages; but, instead of a 
definition, it contains only an eiinniera- 
tioD of the marvellmt* usee of his inven¬ 
tion, as vaguely and strangely written as 
those in the ‘Century of Inveiitiuiis.’' 
'I'he rest of the pamphiet is filled up 
tvith an Act of Parliament, allowing him 
the mono|ioly of such an engine, and 
reserving the tenth part of the profits to 
the khig, with four wreteheil verses of 
his oven, in coimnendatioii of liis iiiveii- 
tioii ; with tlie ‘ Kvegi mommeutmu * 
of Horace, and the * Barbara Pgt ami- 
dam sileat' of Martial. Some I.atin and 
English verses, panegyrizing the noble 
inventor, written by James Itolloek, an 
old dependant of his Lordship, complete 
tJie volume.” 

Mr. Stuart aftenvanls gives ano¬ 
ther design of au engine, which, in 
hie opinion, ajiprouches still nearer 
to the description of the Marquis 
than that which we have just been 
considering. 

“ Fnim the opinion wc have cx- 
pre.ssed,” says Mr. Stuart, “ of its being 
iiraciically iuiiH>.ssible to produce an ap- 
|<anitu.s tiilfilliiig all the ct'iidilions of 
tlie description in the ‘ Cyitury of lii- 
veiitiuiis, ’ without iiitroduciiig parts 
wiiicli are uu(]Uestionab]y due to the iii- 
\entire gciiiu.s of other luecliaiiics, it is 
with great diffidence we propose the 
apparatus represented in the second 
figure, as being nearer to the description 
than that shown in the first figure, iii so 
far as twt usirif the pressure of the at¬ 
mosphere, which the Marquis states a 
principle of his engine. 

“ Rut, after all, it is impossible to 
deciilefrom Lord Worrester’s ilescriution 
wliether two Innlers are meant, ana one 
receiving vessel, or two vessels and one 
boiler, or only two vessels, like Da 
Caus’s, prubahly haring each an educ¬ 
tion ))ipe and tlie proper cocks to pro¬ 
duce a continuity ill the stream of water, 
as ill the figure prefixed to the present 
Illustrations, wlicre (he dottra lines 
rising fnmi the vc-o.-el a would then re¬ 
present this |dj>e, the fire being made 
under each boiler alternately. And where 
inciitioii is niadeot one u's«i'l of water, 
ran-fied by fire, driving up lorty of cold 
water, sbuuld not this hr I'.nileratood as 
tl.e proportion of wafer Inch would lie 
convened into steam,_i:i order to raise 
the reiiiaiiiiiig |H»riI<.*i :ii Xhe same vessel 
forty fc6t high } An agiparatiis designed 
on this suppusilioii would satisfy the do 
scnptiuii nearer than any. 
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** HAviug SO wide a clioice, we will 
give the Marquis credit for ao apparatus 
for generating the steam in a separate 
boiler: a will, therefore, be that hoiler; 
c, a pipe (having a stop-cock, rf) ennneot- 
iiig the boiler with the cold-vessel water, 
e, from which proceeds the eduction 
pipe, /; fr, a pipe and funnel, to supply 
the boiler with water; A, a shnilar pipe- 
cock, to supply the vessel, f, with cold 
N water, connected with a cistern from 
which the water is to be raised; t is a 
stop-cock to this pipe; A, a valve to pre- 
i-ent the return of the water which may 
be in the upper part of the pipe, /. 

“ When the steam in the boiler, a, is 
allowed to enter tlie cold-water vessel, e, 
by turning the cock, d, the water is 
raised in a jet through/, until the vessel, 
e, is emptied. When this is the case, 
the COCK, d, is shut, and i is opened, and 
the vessel, e, is again hlied with cold 
water. The cock, /, is then shut, and 
the stop-cock, d, is opened ; and the 
.steam from the boiler, pressing on tiic 
surftice of tlie water in e, forces it up 
the pipe, /. When this i.s emptied, the 
same operation is ifpcaled, and so on 
siicce.«.sively; so that the condition of the 
alternate opening and shutting tico cocks 
is fulfiiled, also the forcing and refilling 
of the. vessels; and one \cssel of water 
nuelicd by fire would elevate double the 
quantity of that stated by the Marquis.” 

{To he continued.) 


nEPOBT OF A COMMITTEE OF THE 
AMERICAN CONGRESS ON HIGH 
TRESSURE STEAM ENGINES. 

{Continued from page 27.J 
Further, to corroborate the opinion of 
your Committee on the superior safety 
of low pre'«.Mire engines, they subjoin 
parr of a KeportmadebvaOonimitteeof 
the City Council of Phiiadel()hin, raised 
to inqiuie what regulations Avere neces¬ 
sary to produce the safety of passengers 
in .«team-boats. That Committee con- 
.sullcd scientific men of eminence: Pro- 
fea.sor Coopei’, Mr, (iviiif, and Mr. Jacob 
Perkin.s; and obtained from them the 
following detailed opinions -. 

To Thomas Cooper, Joseph Cloud, Jacob 
Perkins, and Frederic Graff, Esqrs. 

1 am directed, by tlie Joint Conimittec 
of the Select and Common Councils of 
tlie City of Philadelphia, appointed on 
the .subject of Steam Boats, to submit 
the following questions for your consi¬ 
deration, and request the favour of an¬ 
swers as early as they can be furnished 
consistently with your cnnvciiieucrt. 

Very respectfullyf 
Kobcrts Vaux, Chairman, &c. &c. 
Philadelphia, 7th mo. (July) 3,1817. 

1st. Whether what is commonly called 
high pressure engine is, in your opi¬ 


nion, properfor apassageboat? whether, 
with tiic precaution of proving the boiler 
once a month, and a double safety valve, 
a.s proposed ny you, will render them 
perfectly safe? whether, in case of an 
explosion, when the steam is at the or¬ 
dinary pressure at which such engines 
are worked, it Avonld not, probably, be 
fatal to the lives of most of the persons 
on board ? 

_2iid. Whether an engine that works 
with a pressure of from seven to tf*!! 
pounds to tlie square inch, would, in 
case of exjilosion, probably do any in¬ 
jury, except to persons who were imme¬ 
diately adjacent to the boiler, or who 
were not separated from it by a partition ? 
and whether the common partition in 
use in boats navigated by low pre.s.siii c, 
and the distance at widen pa.<.<engers on 
deck or in the cabin are from it, docs not 
make them safe ? 

.3rd. Whether, tb your knowlcd«e, 
boileisoti the low jircsviire phiii have uoc 
frequently burst,wi thuut any inj ury wiiat- 
ever to the passengers; and if any ease 
to the contrary exists, wliat are the pai - 
tieulars of it? W'hat experience haie 
you on the subject of exjiliKsioiis of high 
pressure engines, and the eoiisequeiice's ? 


To Roberts Faurv, Esq., Chairman of a 
Joint Committee of the Select and 
CommonCouncils of the Citij of Phiia- 
delphia. 

SiR,~lii reply to tlie fiirtlicr quc.<>tioii,s 
proposed by tlie Committee, the imdci- 
signed .states, as his opinion, 

1st. That, whatiwcr be the consfinc- 
tion of a steam engine on board a iNiat, 
the precautions allcady leeunimemlisl in 
a former report to the Committee, aie 
indispensable to tiie jierfecl salctj of the 
passeiigeis. 

2nd. Although with due preeaution.s 
and contiiinal eare, the danger ari.siiig 
from engines working with high pressure, 
may he ieduced, so as to render them as 
little liable to explo.'ion as the engines 
that work with a low pressure, yet aeei- 
deiits must lie calculated upon to happen 
to engines of all and every construction 
at one time or other. In such cases the 
danger trill he far greater from engines 
worked with steam of high pressure, than 
with the common enghies of Holton and 
IFatt, or Fulton. Even in cases where 
the danger arising from an accident is 
trifling, the noise and the vapour that 
issue from a very small opening in tiio 
hoiler or other parts of a high pre.isiiiu 
engine, arc so niiieh more alarming to 
persons ignorant of the cause, tlian when 
a similar accident liappens in an engine 
of low pressure, tliat the chance of this 
happening well deserves to be taken into 
the account: for the fright and the alarm 
may have serious consequences, even 
when there is no other real danger. 
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3rtl. Every engine working with steimi 
beyond ten pounds upon the square inch, 
ought to be considered asahign pressure 
engine. 

4th. Under present circumstances, it 
Hceins expedient to give a decided pre¬ 
ference to engines in steam boats where 
the pressure is below ten pounds on the 
square inch, for even tliat pirssure Ls 
unnecessary, and may and oiiglit to be 
avoided. 

5th. With re-spect to the explosions 
and accidents that have happmed on 
board steam boats, in this country and 
in England, the statements have been too 
loose and general to afford any fouiidii- 
tion for an accurate and decided oiii- 
niun; but enough htus been publislicd to 
sliow tliat tliesc iiceidents liave happened 
from rasluiess or negligence, by means 
of which tlie .steam valve has been over- 
lOtaded, or by using machinery ill made 
or too much worn. A steam engine on 
the consti uction of Rolton and Watt may 
rashly or negligently be loaded with titty 
])oun(is instead of tive pounds; but it is 
manifest tliat steam pressed with twenty 
pounds, for instance, cannot possibly do 
so imieh damage as steam pressed with 
two hundred pounds on the square inch. 
Ill the latter case it would act nearly witli 
the force of gunpowder, as thcie is good 
reason to believe it has often done. 

(ith. As, in all civilizeil countries, pas¬ 
sengers aie under the protection ol thr 
law, and ferries and carriers, whether 
by land or water, are objects of legislative 
control, this subject seems to the uiider- 
sieiicd proper to be submiited to the con¬ 
sideration of the legislature. 

Thomas Cooper. 

July 7th, 1817. 

.SiH,—In answ(‘r to your inquiries rc- 
spectinghigh pressure engines, and those 
on the Holton and Watts principle, with 
.steHiu Croni seven to ten priunds, on board 
of passage-boats, I .submit my opinion, 
without any other iuoti\e than tnat for 
the safety of the lives of those who trai el 
by that convenient mode. 

l.st. As respects high pre.ssnre engines, 
1 am of opinion, that if the precautions 
recommended in a fonner Report arc 
ngidly enforced, perhaps explosions 
would not take pliu*e; but pre.siiming 
that, with all the cafOof those appointed 
to make a iiiouihly survey, some part of 
the woi k might be overlooked, from hur- 
riiug tlie exainiuation, in order to have 
the boat ready for the siieeecding trip; 
this induces me to believe, that it is pro¬ 
bable fatal aectdeiits may oecur, and many 
lives be lust, if an explo.siun should take 
place. 

2hd. An engine tliat is worked with 
the pressure of from seven to ten pounds 
to the square inch, with a boiler reason¬ 
ably strong, there can be little danger of 
an explosion; but should an explosion 
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take place, 1 am persuaded that the dan¬ 
ger to passengers in the cabin or on deck 
would be trifling, provided the paititious 
and deck between the boiler and the 
cabin are snflieicntly strcngthciied, atui 
the (loom, if udmittr’d at ally arc hung Ih 
such a way, that by the concussion occa- 
siunpd by the explosion, they would fly 
shut. 1 would recommend an additional 
passage fiom the cabin to the deck in the 
after pint of each boat, that, in rase of 
iiceidents, a more ready jiassage would 
be at liiuid, without being obliged to 
pa.ss out near the boiler, as is now the 
case in most of the steam-boats on tlie 
Delaware. 

3rd. The only burst which has come to 
my knowledge in working low pressure 
steam, happened withoue of ihc boilens 
at the lower engine of the Pliiladelphia 
Ivater-w'orks, occasioned by the hcacls of 
the bolts burning off over the fire-place, 
and the joints parting; the workmen re¬ 
ceived no injury, a.s the fire-doors were 
shut—the boiling water passed into the 
ash-pit. 

From the information I have obtained, 
it appears that every accident that has 
occurred w;is occa'-foiicd by high pres.surc 
steam, applied either in engines adapted 
for working liigh steam, or thosc'bf llol- 
ton and Watt, wliich were never intended 
by the iiucntors to carry more than six 
]inunds in the extreme. As the Holton 
and Watt engines are now w'orked witli 
from ten to twenty pounds pressure, I 
eo“cei\cthe danger of explosion nearly 
as great as witn. tho.se working at a 
pressure of 150 pounds to the square inch, 
and ill some ]n.staiice.s greater, where 
the construction of the boiler is not 
adapted to carry more than from seven 
to ten pounds with safety. 

I am, with great respect, your obedient 
humble servant, Fred. Graff. 

Philadelphia, July 9,1817. 

Roberts Vaux, Esq. Chairman, &c. 

Ptiiladcl|>liia, .Inly 8, 1817. 

Sir, —In reply to tlie further question.s 
proposed by the Committee, the under¬ 
signed is of opinion, 

1st 'I'liat all enf^nf*!! worked with a 
pressure above from five to seven pounds 
the square inch arc unsafe, unless the 
precautions already recommended in ft 
former Report tr> a Cnininittee are 
adopted. 'I’hat the engines w'hich work 
with a pressure of seven pounds and be¬ 
low need only a secoiin safety valve, 
without the proof; for, should an ex- 
plo.siou take place, experience shows that 
the passengers would be perfectly safe. 
There is no doubt, that in case of an ex- 
plosinn,theliis>herthe 'team, the greater 
the danger; but engines may be so con- 
stnicted, that there would be no danger, 
even with a pressure of 150 pounds to the 
inch. Boilers may be made to withstand 
the pressure of €00 pound to the inch. 
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and, if proved often enouRk to detect any 
defect occasioned by corrosion or other¬ 
wise, it would seem that no explosion 
could possibly take place. 

2Dd. If boilers were made so weak as 
to be sure of bursting at a pressure of 
seven pounds or below, there woiiM be 
little or no danger from such explosions; 
but boilers have many modiheations; 
some vrill burst at the low pressure of 
four pounds, when others will not burst 
at 300 pounds. Tlie boileis that are con¬ 
structed to bear the pressure of 20 to 50 
or (iO pounds, the undersigned is of opi¬ 
nion, are the most dangerous, since it is 
more easy to get the steam up to that 
height, than to raise it from 150 to 300 
pounds. 

.'Ird. As far as the knowledge of the 
undersigned extends, all explosions that 
liave taken place, where the crigincs have 
Item worked at seven pounds and below, 
hme done no injury to the passengers, 
it is the boilers that have been made to 
bear a higher pressure than seven pounds 
to the inch wliich have proved so fatal; 
but had the owners known their strength, 
and been protided with safety valves, pro¬ 
perly adjusted, no explosion could nave 
taken place; unless they had been con¬ 
structed like the two on the Mississippi 
which have produced such disastrous 
consequences, lliis form of boilers should 
certainly be abandoned; no safety valve, 
nor any precaution, would make them 
secure. These boUers are cylindrical, 
and have flues passing through their 
centre. 

The misfortune has not happened hy 
the bursting of the boilers, but nas been 
occasioned by the flue, where the Are is 


built, being heated to such a degree, 
wlien tlie water has been siifiered to get 
too low, as to collapse, and make an 
opening for the steam anil water to rush 
out. 'lTl.is was the case with the Wash¬ 
ington and the Constitution. At the 
Pittsburgh nail factory, where Evans’s 
most impiiived boilers had been used for 
a number of years,* it was apprehended it 
'was time to replace them; and while ucw 
boilers were making, one exploded while 
the steam was at sixty pounds. When 
examined, it was found that a piece was 
blowu out at the top, about four by six 
inches. It removed a few bricks, but oc¬ 
casioned no nuschief. It was found that 
tlie thickness of the iron was reduced, 
by corrosion, to less than one-sixteenth-f 
or an inch, at the spot where the explo¬ 
sion took place, 'fhe undersigned has 
not been informed pai'ticularly as to the 
other disastrous explosions; but be be¬ 
lieves sevend have takcu place as low as 
twelve or fifteen pounds pressure, and 
that such ought to be considered as high 
pressure engines. Yours, respectfully, 
Jacob Pf.rkins. 

Roberts Vaux, Esq. Chairman, &c. 

'fhe opinions of such men carry with 
thcAi great weight; and it is believed, 
that the precautions recommended by 
them arc the same as those jiroposed by 
your Committee, 'llie committee, there- 
ioK, report a BiU. 


* 'fhis rapid corrosion was occasioned 
by the use of mineral water; since river 
water has been used, no event has taken 
place. 

t When new it was flve-sixteentlis. 
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Sir,—A premium has been held 
out hy the Society of Arts for seve¬ 
ral years past, for preventinj^ the 
falling of horses with two-wheelcd 
carriages. Now, as it is not in my 
power (nor, I believe, in the power 
of • one,) to provent their falling* 


I propose the following method of 
raising them when fallen 
^ Suppose the body of the cart to be 
six feet long, and that there is space 
enough (as there generdly is) be¬ 
tween it and the axletree to admit 
a piece of wood of the same length 



WOOL-COMBINC. STEAM CHEST, 

(six feet), and about four inches 
thick, made to slide through a strong 
staple (big. 2.), bolted underneatli 
the t£ul of the cart. Now, as the 
cart itself is a lever, the fulcrum of 
which is the axlctree, it is easy to 
conceive that, when the additional 
lever is drawn out, and the weight 
of four or five men applied to it, the 
power giuned will instantly release 

WOOL-COMBING STEAM CHEST 
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the poor suffering animal from its 
painful situation. I should think 
that half a minute would be quite 
sufficient time for the whole ope¬ 
ration. 

Your Subscriber, E. W. 
P.S. The two chains, a and b, may 
be fastened to the sides of the cart, 
and hooked on to the lever for addi¬ 
tional strength. 

-PLAN FOR A PUMP WANTED. 



Sir, —In No. 46, you have given 
an account of a Steam Soldering 
Machine, which induces me to send 
you a short description of a Wool 
Combing Steam Chest, for heating 
the combs bv steam instead of char¬ 
coal. 'Fhc invention has now been 
about nine years in use. I know of 
one room in which there are about 
twenty-six of those steam chests at 
work, supplied from one steam 
boiler, 'fhe “ Goldsmith’s Appren¬ 
tice” states, that tin is not strong 
enough, and that co^er or brass 
must be employed. On this point 
it may he proper to state what the 
experience of the inventor of the 
combing chest has been. He first 
had a box made of tin, and fixed to 
the steam that supplies the works; 
but the steam melted the solder that 
the chest was put together with. He 
then tried copper and hard solder, 
but they met with the same fate. 
Foiled in these two experiments, he 
got a cast iron chest made, when he 
touAd it to answer completely. 


Description of the Engravings. 

Fig. 1 is the steam-chest; Fig. 2 ex¬ 
hibits a clearer view of the inside, which 
is Ccist in separate parts, and put toge¬ 
ther with screws and cement, as shown 
at the putt A in Fig. 1. 11 is the pipe 
that connects the chest with titc mam 
steam pi|H;; C is the main steam pipe ; 
D, the wooden casing that covers the 
main steam pipe that runs along the room 
floor, and keeps down the heat from the 
men at work; E K are the place.s where 
the coinlts are heated; F shows that the 
top projects a good way over, t«» gitc 
more room for the wool to 11<^ on when 
the men are working it.—This plan is 
found to answer well for fine wool. 

I rcmsilii. Sir, 

The North Star. 

Sir, —I shall be obliged to any of 
your readers who will assist me with 
a plan for a Pump, which I wish to 
serve three different apartments. It 
must be fi-xed in a party-wall. I 
shall have no objection to two levers 
to the spear-rod, and it should he 
so contrived that A B and C (Fig. 3, 
in this page) may he able to work 
without going into each other’s apart- 
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ments; and that the water will only 
run out at the spout g'oinff into the 
apartment of that person who pumps> 
Suppose A 15 and C to be three iiif- 
ferent apartments ; D, the pump; 
g, the walls; K F and G the three 
spouts to supply the rooms A B and 
C with water. The (juery is. How 
to nuke it only run out at the spout 
of the person who pumps ? 1 pre¬ 
sume the working of the pump is 
easy, luit turnin<; the water three ways 
is the fjreat point. 

Lancaster. M. S. 


POISONOUS NATURE OF AFRICAN 
TIMBER. 

We were the first to state, several 
weeks ag’o, on the authority of a re¬ 
spectable Correspondent (p. 2;h>, 
vol.ii.), that splinters of African oak, 
when run into the flesh, were of so 
poi.sonons a nature as to cause death; 
and we recommended at the lime, 
that a chemical analysis of the wood 
should be immediately instituted, in 
order that the fact might be placed 
beyond doubt, and care taken (wc 
alluded to our dock-yards particu¬ 
larly) that no more lives should he 
lost by working on this material. 
I'he warning found its way into all 
the ncw.spapers (though without ac¬ 
knowledgment of the source from 
which it was derived), but still with¬ 
out exciting that medical attention 
to the subject which it seemed to us 
so imperiously to call for. Of the 
conseipieiiccs of this neglect, the fol¬ 
lowing paragraph in “ Flindcll’s 
Western Luminary” furnishes a me¬ 
lancholy illustration. We trust that 
an inquiry into the subject, by the 
competitnt authorities, will no longer 
be deferred. 

“ In the course of the last fortnicht, 
.xcven shipwriplits and two saw\'ers, of 
Plyinoiith-yartl, have died. All rhese 
men had received cuts or bruises, wliile 
employed on African teak-wood ; and 
though some have attributed the deatlis 
to atinr)spherieal influence, there are not 
a few who a.ssign them to the reception 
of poisonous juices of the aboi'C-nained 
timber Iff these men, a shipwright, 
Gregory Nichols, a remarkably powerful 
and active man, scratched bi.s leg against 
a piece of the wood, and mortificatioa 
•usuedahnost immediately. To asccrttiin 


the probable cause. Dr. Bell, surgeon, 
opened the body, and, in the course of dis¬ 
section (happened to scratch oneof his fin¬ 
gers. This passed unnoticed at the time; 
bnt, in the afternoon, Dr. Bell became 
alarmed at perceiving it, thinking he 
might have imbibed sonic of the morbid 
matter; shortly afterwards a .shivering 
Ciinie on, and He was obliged to be put 
to bed and bled. 'I'lie be.st medical aid 
was administered, and tlie most rigid 
attention paid to his case ; but, in spite 
of all,thesyiuptiinis daily became worse, 
ami on Friday evening he died. Siurc 
writing the above, it is said that Kawliits, 
a shipwright, living at New Pas.sagc,an(i 
who had slightly seiatched hini.se>f, is 
dead ; and that another, residing at Tor- 
point, is at tlie point of dealii, flora a 
similar cause.” 

It may be proper to observe, how¬ 
ever, that Dr. Bell’s death seems to 
be improperly ascribed to the poi¬ 
sonous quality of the timber. He 

{ lerishcd, as many of bis profession 
lave done, merely from the infec¬ 
tion of morbid matter, as.sisted per¬ 
haps by the agency of fear. 


ON THE GENERAL NATTTRE A NO 
ADVANT-VGES OF WHEELS AVO 
SPRING.S FOR CARRI.AGES, THE 
IIR.VPT OF CATTLE, AND THE 
FORM OP BOADf.—BY DAVIU.S 
GILBERT, KSQ. F.R.S. &C. 

(From, the la^t Quarterly Journal of Setrnce 
anti the Arts.) 

Taking Whee.ls completely in the 
abstract, they iiuist he considered as 
answering two different purposes. 

First, they transfer the friction 
which would take place between a 
sliding body and the comparatively 
rough and uneven surface over which 
it slides, to the sinootli oiled peri¬ 
pheries of the. axis and box, where 
the absolute (piantity of the friction, 
a.s opposing resistance, is also dimi¬ 
nished by leverage, in the proportion 
of the wheel to that of the axis. 

Secondly, they procure mechani¬ 
cal advantages for overeomiug obsta¬ 
cles in proportion to the square roots 
of their diameters, when the obsta¬ 
cles arc relatively small, by iiiercasing 
the time in that ratio during which 
the wheel a.sccnd3; and they pass 
over small transverse ruts, hollows, 
or pits, with an absolute advantage 
of nut sinking, proportionate to their 
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diaineters,and with a mechanical one, 
as before, proportionate to the square 
roots of their diameters. Conse¬ 
quently .wheels.thus considered, can¬ 
not be too large : in practice, how¬ 
ever, they are limited by weight, by 
cxpence, and by convenience. 

vVith reference to the preservation 
of roads, wheels should be made wide, 
and so constructed as to allow of the 
whole breadth bearing at once; and 
every portion in contact with tlie 

{ ground should roll on it without tlie 
east dragging or slide. But it is evi¬ 
dent, from the well-known properties 
of the cycloid, that the above condi¬ 
tions cannot unite, unless'the roads 
are ]ierlvctlv hard, smooth, and flat; 
and unless the fellies of the. u heels, 
with their tires, are accurate iiortions 
of a cylinder. These forms, then;- 
fore, of roads and of wheels, are the 
models towards which they should 
always approximate. 

Roads were heretofore made with 
a tiMusverse curvature, to throw oft* 
water ; and in that case it seems 
evident, that the peripheries of the 
wheel should, in their transverse sec¬ 
tions, become tangents to this curve, 
from whence arose the necessity for 
dishing wheels, and for bending the 
axes ; which contrivances gave some 
incidental advantages for turning, 
for protecting the nave, and by af¬ 
fording room for increased stowage 
above. But recent experience having 
proved, that the curved form of roads 
is wholly inadequate for obtaining 
the end pnqioscd, since the smallest 
rut intercepts the lateral flow of the 
water; and that the barrel strap con¬ 
fines carriages to the middle of the 
way, and thereby occasions these 
very ruts; roads-arc now laid flat, 
carriages drive inditfcrently over 
every part, the wear is uniform, and 
not even the appearance of a longi¬ 
tudinal furrow is to be seen. It 
may, therefore, confidently be hoped, 
that wheels approaching to the cy¬ 
lindrical form will soon find their 
into general use. 

Tne line of traction is mechanically 
best disposed when it lies exactly pa¬ 
rallel to the direction of motion, and 
its power is diminished at any in¬ 
clination of that line, in the propor¬ 
tions of the cosine of the angle to 


ratlins. When obstacles frequently 
occur, it luul better, perhaps, re¬ 
ceive a small inclination upwards, for 
the purpose of acting with most ad-* 
vantage ^vheIl those arc to be over¬ 
come. But it is probable that dif¬ 
ferent animals exert their strength 
most iwlvantugcously in different di¬ 
rections; and, therefore, practice 
alone can determine what prc<'isc in¬ 
clination of tills line is best ada|)ted 
to horse.s, and what to oxen. Thesi; 
considerations arc, however, only 
applicable to cattle drawing imme¬ 
diately at the carriage; and the con¬ 
venience of this draft, as connected 
with the insertion of the line of trac¬ 
tion, which, continued, ought to 
pass through the axis of the wheels, 
introduces another limit to their si/e. 
Springs were, in all likelihood, 
applied at first to carriages with no 
other view than to accommodate tra¬ 
vellers : they have since been found 
to answer several important ends. 
They convert all jicrciission into mere 
increase of pressure ; that is, the col¬ 
lision of two hard bodies is changed, 
by the interposition of one that is 
clastic, into a mere accession of 
weight. I’lius the carriage is pre¬ 
served from injury, and the mate¬ 
rials of the roafl are not broken ; 
and, in surmounting obstacles, in¬ 
stead of the whole carriage, with its 
load, being lifted over, the springs 
alh)w the wheels to rise, while the 
weights suspended upon them are 
soarccly moved from their horizontal 
level. So that, if the whole of the 
weight could he supportcil on the. 
springs, and all the t)ther parts .sup¬ 
posed to he devoid of inertia, while 
the springs themselves were very 
long, and extremely flcxil)lc, this 
consequence would clearly follow, 
however inncli it may wear flic ap¬ 
pearance of a paradox ; that sucli a 
carriage may be drawn over a road 
abounding iii small obstacles with¬ 
out agitation, and without any ma¬ 
terial addition being made to the 
moving power or draft. U seems, 
therefore, probable that, under cer¬ 
tain modifications of form and mate¬ 
rial, springs may he applied with 
advantage to the very heaviest wag¬ 
gons ; and, consequently, if any fis¬ 
cal regulations exist, either in regard 
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to the public revenue, or to local 
taxation, tendinf^ to discourage the 
use of springs, they should fortnmth 
be removed. 

Although the smoothness of roads, 
and the application of springs, arc 
beneficial to all carriages, and to all 
rates of travelling, yet they are emi¬ 
nently so in eases of swift convey¬ 
ance ; since obstacles, when springs 
arc not interposed, require an addi¬ 
tional force to surmount them, be¬ 
yond the regular draft, equal to the 
weight of the load multiplied by the 
sine of the angle intercepted, on the 
periphery of the wheel, between the 
points in contact with the ground 
and with the obstacle, and there¬ 
fore proportionate to the square of 
its height; and a still further force, 
many times greater than the former, 
when the velocity is considerable, to 
overcome the inertia, and this in¬ 
creased with the height of the obsta¬ 
cle, and witli the rapidity of the mo¬ 
tion, both squared. But when springs 
are used, this latter part, by far the 
most important, almost entirely dis¬ 
appears, and their beneficial effects, 
in obviating the injuries of percus¬ 
sion, are proportionate also to the 
velocities squared. 

The advantages consequent to the 
draft, from suspending heavy lug¬ 
gage on the springs, were first gene¬ 
rally perceived about forty years 
since, on the introduction of mail 
coaches; then baskets and boots 
were removed, and their contents 
were heaped on the top of the car¬ 
riage. The accidental circumstance, 
however, of the height being thus 
placed at a considerable elevation, 
gave occasion to a prejudice, the 
cause of innumerable accidents, and 
which has not, up to the present 
time, entirely lost its influence; yet 
a moment’s consideration must be 
sufficient to convince any one, that 
when the body of a carriage is at¬ 
tached to certain given points, no 
other effect can possibly be produced 
by raising or by depressing the 
weights mthm it, than to create a 
greater or a less tendency to over¬ 
turn. 

The extensive use of waggons sus- 
'nded on springs, for conveying 
easy articles, introduced within 


these two or three last years, will 
form an epoch in the history of in¬ 
ternal land communication, not much 
inferior, perhaps, ui unportanceto 
that when mml coaches were first 
adopted; and the extension of Vans, 
in so short a time, to places the most 
remote from the metropolis, induces 
a hope and expectation, that as roads 
improve, the means of preserving 
them will improve also, possibly in 
an equal degree; so that perma¬ 
nence, and consequent cheapness, in 
addition to facility of conveyance, 
ivill be the distinguishing features of 
the M’Adam system. 

A PROFOSITION. 

Sir, —Allow me to circulate the 
following proposition through the 
means of your widely circulated pub¬ 
lication. 1 pledge myself to navigate 
barges, or other vessels of burden, 
pleasure, or for passengers, on canuls 
(or any other water), by a combina¬ 
tion 01 powerful and simple machi¬ 
nery, which has never yet been put 
on board any vessel. The agitation 
of tlic water shall not be so much as 
to affect the banks of the canals: the 
weight of the machinery shall not 
exceed SOOlbs.: the speed of the 
vessels may be regulated as desired. 
I will fit up a vessel upon this plan 
gratis, for any gentleman or com¬ 
pany, as I do not make the proposi¬ 
tion from mercenary views. I need 
not tell you. Sir, who must be expe¬ 
rienced in the ways of the wond, 
why I do not describe the machinery 
in the first instance, nor why I adopt, 
in lieu of my own name, the signa¬ 
ture of- Phiuipat. 

TAnv communicatiotis to Philopat.” 
will be duly forwarded^— Ed.) 


REMARKS ON THE IDEA 4>E AN 
AIR ENGINE.” 

Sir, —Your Correspondent W.H.C 
will find, on referring top.3Sl, vol. ii. 
under the head of “ llte Case in Ma^ 
chincry,” a few remarks, in some de¬ 
gree applicable to the subject he has 
started in No. 57, vol. iii. In that 
paper I have stated, that no profit of 
power can possibly be obtained by 
the compression or exhaustion either 
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of au clastic or non-clustlc fluid; nor 
can there, whatever may be the me¬ 
thod of its application; and, there¬ 
fore, I shall only make nn observa¬ 
tion or two on tlie particular idea of 
explosion. 

K>q>losion denotes a sudden iinpe- 
tnous action, capable of ifoncratinaf 
jyroat velocity, pnnluccd either by 
chemical chaii»[c, or by letting’ loose 
any clastic fluid of great density. In 
letting loose an elastic fluid against 
any body of nearly iMpial resistance 
to the force of its i>owor, a slow mo¬ 
tion only will be produced, similar 
in effect to the action of steani against 
a piston, and which docs mjt uinoimt 
to the idea of explosion; but wlicii 
such a violent action does take place, 
and great velocity is generaten, the 
rcjiistance of the tody put in motion 
bears a very .small proportion to the 
power by which it is expelled. In 
either case, Imwcvcr, whether we 
multiply the body of the greatest re¬ 
sistance by its velocity, or that of 
tbc smallest by it, we sball not And 
their effective forces exactly to com¬ 
pensate for the power absorbed in 
compressing the clastic fluid. 

Ficldgate-.‘-treet, Oct. 4. G. 

Krratn. —I ii pagertH 1, ft ir “ 1000 part*, ” 
rr(iti“‘ a 1000 p.trt;”ait«I again, for “equal 
loon pans of the piessuro of the atuio- 
sjihcrc,” Ac. rratf, “ equal to a 1000 part 
of the pressure,’’ Ac. 


A NONSUCH PAUTY. 

A friend, who lately visited Paris, 
at one of iVl. Arago’s wirces met with 
the following distingtiishcd persons, 
all of them" remarkable for having 
performed journeys or adventures, 
of which there was no parallel:— 
1. There was Professor Siinonoff, 
who Wits astronomer to the Russian 
expedition into the Antarctic Circle, 
and who had been nearest to the Siuiih 
Pole of any man living. 2. Captain 
Score8by,.»a«w»r,wholiad b«Ni nearest 
to the NortH Pole of any oiie living. 
3. Baron Humboldt, who had been 
higher on mountains than any other 
philosopher. 4. Madame Freyeiuct, 
the only lady who had ever accom- 
panietl a voyage of discovery, and 
circumnavigated the globe. 5 M. 
Gay-liussac, who hatl, we believe. 
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been the highest ia the air )f any 
man. 6. M. Callien, who bad tra¬ 
velled, with the son of the P.u ha of 
%yP*» further towards the Miun es^ 
of the Nile than any person aow 
living. 

VALUE OF THE COTTON MANUFAC- 
TIIRE.S. 

The value of the Cotton Manufac¬ 
tures exported during the twenty- 
two years of tbc bate war, from 1?;).'{ 
to 1.S15, atnounted to 20S millions 
sterling, at the ollidal value. The 
raw material, at four millions per 
annum, amounts to SH millions ster¬ 
ling. The net annual receipt from 
foreign countries, for profit and 
wages, wtus therefore 120 mitlion.s, 
or about five niilliotis and a half per 
annuni. Rut the whole value of all 
the Rrllish manufactures exported 
during that period was 518 millions ; 
which, after deducting for the raw 
material 148 millions,"will leave 400 
millions added to the taxable capital 
of the nation, at the rate of more 
than 18 millions per annum, by 
amount rcccive«l for the wages and 

f irofit of British productive labour, 
n the eight years since the retunt of 
peace, from 1815 to 1822, the cotton 
manufactures exported are upwards 
of 177-f millions, at their oflirial va¬ 
lue ; and deducting five millions per 
annum for the raw material, leaves 
137^ millions, being about l/j mil¬ 
lions per annum ; which being added ^ 
to the e.vport of the twenty-two years 
preceding, will make upwards of 
257d miilions contributed since tlu> 
commencement of the late war, by 
cotton-manufactures alone, to the 
taxable capital of the nation. But 
in the last eight years, the whole 
amount of exported British manufac¬ 
tures is 332 millions; and deducting 
the raw materials, at the increuswl 
rate of 7i millions per amumi, will 
leave 272 millions, being about 34 
millions per aniinni; which being 
added to the produce and profit of 
the wages for the twenty iwo years 
of the war, as before mcniioned (400 
BDiliions), will make (>72 millions re¬ 
ceived in the last thirty years, since 
J793, being upwards (»f 224 millions 
per annum, fur wages and profit pro- 
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(Juced by British industry, and re¬ 
ceived from other nations. During; 
the war, the sum added to the na¬ 
tional debt by loans was 569 millions; 
which, it thus appears, was exceeded, 
upwards of 100 millijms, by the 
amount received from foreign coun¬ 
tries for tlie ingenuity of the Eng¬ 
lish artisan, and the. industry of the 
Ktiglish labourer. 


ROM.\N POLISH. 

Sib, —Having frequently visited 
the V'atican during niy stay at Home, 
in the wijitcr of 1818, I was much 
struck with the brilliant polish of 
their mahogany (if 1 remember right) 
bookcases; and as the then Pope Pius 
thti Seventh was adding to the library, 
and putting up additional bookcases, 
that were made equally brilliant, upon 
the spot, I not only watched the pro¬ 
gress, hut asked one of the workmen 
how it was done. As I have read 
much about trench Polish in your 
interesting Magazine, perhaps you 
would not object to a icccipt for a 
llomnn Polirn, which has the advan¬ 
tage of requiring no vaniish, and is 
very much at your service. 

Brick dust, sifted very fine; olive 
oil mixed with it, just to give it the 
dampness of flour; this is rubbed by 
a pumice stone upon the wood till 
perfectly smooth; then add spirits 
of wine, and coiilinne rubbing it till 
you have the rcipiircd polish, which 
13 beautiful, and mure durable than 
any other.—Yours, 

PoLVoaE DI Mattore. 

I shall be very glad to hear that 
the above answers; and if any of 
your readers that has given it a fair 
trial upon a .small scale will mention 
his success, it will be a general benefit. 


REVOLUTION OP GOG-WHEBLS. 

Sib,—* In Vol. ii. No. 56, of your 
useful jpubIication,aproblein is given, 
requiring the revolutions of certain 
cog-wheels, which I will endeavour 
to solve; but, as it will be better un¬ 
derstood by adverting to the problem 
of R. G., m Vol. I. No. 16, vvhicli, 
as he requires a simple rule, I con¬ 
ceive has not yet been fully answered. 


I will first reply to that. As a gene-, 
ral rule, if the greater number of 
cogs will divide by the lesser, and 
leave no remainder (for instance, 12 
and 72), the quotient is the number 
of revolutions made by the smaller 
for one turn of the larger j and if the 
larger number cannot be divided by 
the lesser, and they are both divisi¬ 
ble by the same divisor (as 27 and 36), 
then divide them by the highest; the 
revolutions of the large wheel will in 
that case be the. quotient of the less, 
and vice versa ; but if the larger will 
not divide by the lesser, nor both by 
the same number (us 43 and 127), 
the large wheel revolves as often as 
the smaller has cogs, and vice 
versa. 

Ill J. H.’s problem (p. 445), C has 
28 cogs, D 66; according to the above 
rule, 28-{-2=il4, 66+2"*=33; there¬ 
fore C revolves 33 times, and D 14. 
E has 60, V 28, 60-i-4= 15, 28-f-4-7. 
E revolves 7 times, F 15. (i and II 
having the same number of cogs, 
might, as far as the jKoblera is con- 
ccrnoii, have been left out iiltoge- 
tber, as they only serve to change 
the horizoiitul to a perpendicular 
motion. I has 47 cogs, K U ; there¬ 
fore I turns 11 times, while K re¬ 
volves 47. E being fixed on the same 
axle as D, must have 14 revolutions 
also, which will cause F to have 30, 
G 30, H 30, I 30, and K 128 revo¬ 
lutions and 2 «ugs, as is shown thus: 
47 (the number of cogs in I) x 30= 
1410 -5-11 (the number of cogs in K) 
= 128 2. But in order that K may 
make perfect revolutions, the revo¬ 
lutions of each wheel must he multi¬ 
plied by 11, the number of times I 
ought to revolve : 3.3 x- 11 = 363, 
14'x 11 = 154,30 X i I =.3.30,128 2x11 
= 1410. Therefore, exclusive of A 
and B, the number of turns are thus: 
C 363,1) and E 154, FG H and I 330, 
K 1410. As, however, A and C are 
on the same aNle, they must, of 
course, revolve the same number of 
times; therefore the above numbers 
must be multiplied by 127, and A 
127, and B43 by 36.3: 3rd3xl27=« 
46101, 4,3 X .363= 15609, 154 x 127- 
195.W, .‘330 X 127=41910, 1410 x 127 
= 1/9070. Which process makes the 
answer to the problem thus 
B 15609, A and C 46101, D and £ 
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19658, FGHpdl41910, K 179070, 
when they will, for the first time, 
have all resumed the places from 
whence they set out. 

Yours, &c. F* S* 


Sir, —In your 56th Number, page 
445, there is a question proposed by 
your Correspondent J. H. respecting 
the Revolution of Cog-wheels. By 
inserting the following solution in 
your valuable miscelluny, you will 
oblige, yours, &c. 

Harpurley. Josri'ii Hall. 

All wheels on'the same shaft or axis 
make one or any number of revolutions 
in the SAine time: 127 x 28 -r 6G = 
53^x33 = 1778, also 127x33 = 4191, 
and 43 X 33=^1419. Again, 60 working 
into 28 is the same as 15 working into 
7, then 1778 x 15 -i- 7 = 381U x 47 s 
179U70; therefore the number of revo¬ 
lutions, by each wheel respectively, 
will be as follows : 

A. . ..4191x11= 46101 

B. ... 1419x11= 15609 
C ....4191x11= 40101 
D,... 1778x11= 19558 

E_1778x11= 19668 

F_3810x11= 41910 

O.. ..3810x11= 41910 
H.. ..3810x11= 41910 
I ....3810x11= 41910 
K.179070 


TAPPING NUTS. 

Erratum. —In the description of 
the method of Tapping Nuts, (No. 
66 , p. 445), for “one quarter inch 
RUt,” say, one inch and quarter;” 
and in the second line after that, say, 
one iiwh and one eighth.” 

T. G. D. 

Sir, —^In perusing your valuable 
Magazine (No. 66, p. 446), I find a 
letter signed T. G. D. mentioning a 
simple method of Tapping Nuts with 
a smaller Tap. For my own part, I 
have practised the same these fifteen 
years, and have seen others do the 
same; so that I can assure T. G. D. 
(whoever that gentleman may be) 


that he is not the inventor, as he so 
politely wishes to appear.* 

Your’s, &c. J. \\\ M. . 
Gravel Laue, Southwark, 

Oct. 3, 1824. 


NEW PATEN T. 

To Alexander Nesbitt,broker, of Upper 
Tliarnes-strect, London, who, in con^e- 
(pience of a eummunication made to liim 

by William Van Hoiitcn the ... a 

foreigner residing abroad, is in posses¬ 
sion of a process by wliicli certain mate¬ 
rials may be manufactured into paper or 
felt, or a substance nearly rescmbliNg 
coarse paper or felt, whicli material so 
prepared is applicable to various useful 
purposes.—27th July.—Six months. 


INQUIRIES. 

NO. 67.— OII.-CLOTU PAINTING. 
i5iR,—Will any of vour Ctjrre- 
spoiidents have the goodness to say, 
what is in general used in the paintetl 
cloth manufactories to soften the ri¬ 
gidity of the linsecd-oil, or, in other 
words, to render the cloths, when 
painted, pliable ? C. 


NO. 68.-ERIOK-MAKIXG. 

Sir, —T shall feel obliged, by any 
of your intelligent Correspondents 
bestowing their thoughts to tlic eoii- 
struction of a Machine fur making 
Bricks. The principal objects re¬ 
quired are, first, to supply die mould 
with earth; secondly, to press the 
earth into the mould, in .such a man¬ 
ner as will c.vpel as much of tlie 
water as jjossiblc; thirdly, that the 
machine shall sttike off the super¬ 
fluous earth from tlic mould, in such 
u manner as iu»t to cling to the in- 
stmment; fourthly, that the ma¬ 
chine shadl not make less than ten 
bricks per minute. 

A SuusritiBER. 


* This is not cjuite fair towards T.G.D_.: 
since he stated, e-tpres-Hly, he din 
not know whether the plan btiu originated 
with him or not, .mu comniuiiicated it 
to us merely because he believed it to be 
not eetteralln knownwhich, notwith¬ 
standing what our present Correspoudent 
states, i$ the fact .— ^Ed. 





4H ANSWSn TO INQVlRIES—^OnTtSSPONOENCE. 


KO. 69.~>1kK-FROST1NO SltVEft. 

Sir, —should feel greatly in¬ 
debted to any of your readers, who 
could furnish a method of Re-frost¬ 
ing Silver that has become tarnished. 
It would be desirable if it could be 
done without fire, and I have heard 
that it can be effected.—"V'ours, 

c. c. c. c. 


ANSWERS TO INQUIRIES. 

NO. 68.—PLANS FOB A COTTAGE. 

Sir, —I return you herewith all 
the Plans of Cottages, &c. I shall 
adopt the plan exhibited by " Z. Z** 
which I highly approve for its neat¬ 
ness, convenience, and also as being 
the most suitable to the situation for 
which it is designed, and calculated 
to be executed at as little expense as 
any one I have received. 

iTicre arc many of the others sent 
that arc certainly very handsome de¬ 
signs, and displayed in a masterly 
style ; but most of them are upon a 
scale, as regards the costs of the 
erection, far exceeding the preset 
object. 

I shall make one alteration in 
** Z. Z.'s” elevation, which is, to 
carry the building up simare, and 
give it an overhanging roof of slate, 
instead of a parapet front. You will 
please to name tnis to him, in order 
that he may, if he pleases, make the 
alteration m the drawing, for inser¬ 
tion in your excellent and uMful 
work, the ** Mechanics’ Magazine.” 

I send you herewith two guineas, 
to be paid to the author of the plan 
marked “ Z. Z.” and countenuarked 
« X.^.”—I am. Sir, &c. X. X. 

[” Z. Z." will receive the premium on 
application at 55, Paterno.ster-row, as 
also the approved Plan, which we shall 
be glad to receive back fioni him for in¬ 
sertion, with the alteration suggested liy 

X. X.*'—The other Plans are'left with 
our piiblisliers, to be returned to their 
respective owners when called for.—£i>.] 

NO. 10.— STEAM ENGINE CHIMNEYS. 

Sir, —One of your Correspondents, 
some time since, hc^iag expressed a 
desire to get sft-.., .J&rmation re¬ 
specting Steam Engine Chimneys, I 
oeg leave to submit a few remarks 
fox his consideration. I believe the 


stacks, or engine chimneys, n Corn¬ 
wall, till very recently, did not c.x- 
ceed sixty feet in height, and these 
chimneys are generally made circu¬ 
lar, both internally and externally. 
Round stacks are certainly stronger 
than square ones, and equally good, 
if not superior, in point of draught. 
I suppose, your Correspondent of St. 
Anstel (p. 271 , vol. ii.) was not 
aware tW there is a stack erected 
at Wheal Sparrow Mine, near Red¬ 
ruth, by the order of John Taylor, 
Esq. 122 feet above the level of the 
surface. The orifice, or draught- 
hole, is seven feet diameter at the 
bottom, and five feet at the top. 
Perhaps the draught would have been 
better, had the diameter continued of 
the same size from bottom to top, or 
increased with the height. Now, 
whether the additional height is more 
than commensurate to the expense of 
erection, I believe, has not been yet 
ascerttuned in this county; and when 
it is, you may, perhaps, hear from 
me again on the subject. 

A Miner. 

———, near Redruth, Cornwall. 


CORRESPONDENCE. 

Mr. Thorold, of Melton, near Wind- , 
ham, Norfolk, wishes us to assure our 
readers, that he is " nof, either directly or 
indirectly,” the author of any of the arti¬ 
cles which appeared in ** Nos. 30,39,40, 
43, respecting Captain Manby’s Inven¬ 
tions the same having, it appears, been 

busily, but erroneously, imputed to his 
pen. 

A ** Working Joiner at Bradford” is 
referred to our 50th Number, for what 
seems to us a better answer to the Query 
on Flooring. 

An Amateur wishes to know where 
he can get models of Mr. Watts’ Single 
Engine and Double Engine (Figs. 20 and 
27 ill Mr. Stuart’s Historical Description 
of die Steam Engine), and what would 
be their cost?” 

Communications received from—” A 
Fritnd” at H arpurley—W. W—t—T.C.B. 
—Thomas North—Nathan Short—F. S. 
—Aurum—R. B. P.—George Abbot— 
James Yule—B.B.L.H.—L. A.J.—X.D. 
-J.T. H-d-Philpot—W. V.M.—Telos 
-N.Wales-A.R. 

wBaBaaKEaaauaaBHSEESssassssaBsab 

CoiDiminiesEonB (poit paid) to be sddrpswd to' 
the Editor, at toe Pubtiahers, ENIGHT and 
LACEY, 56, PatenMBter-row, London. 
Printed by B, BgMSLBr, Bolt-oottrt,Fleet-street 
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YETI’S’ PATENT APPARATUS FOR SECURING SHIPS’ 
WINDLASSES. 



Sm,—AlW me to offer you a 
Plate, with a description of Mr. 
Yetts’ new windlass apparatus,tvhich 
has met with very general approbation 
among nautical men. 

I am, Sir, 

Your most obedient servant, 

July, 1824. Nauticos. 

voh. Ill. 


Description of the Piute. 

FijT. 1 is a jjerspective riow of a shiji’s 
windlass, with the apparatus applied 
thereto. B is the lower part of the safety 
piUl, iasiened through the deck to a beam 
under it, and moving with a Joint at e. 
C is the upper part of the safety p^, 
moving ou a Joint at /. These two parts 
of the safety pall are kept to their place 
B 




50 


AMETIICAK CAPILLAHY STEAM ENUINE. 


against, and partly round, the windlass 
barrel, by mciiiis of a chain, .S; which, 
in order to allow (»f the accessary play 
for the motion of llu* i)alls over the 
ratchets, is attaclicd at one end to tlie 
liat spring, g, which is fixed to the pall 
hitt; r r are ratchets on one side of the 
ordinary cogs on the windlass barrel 
(the ratchets on tlie other side are, iu 
this view, hid bv the lim or flange, X). 
On the iiniler side of the safety pall are 
teeth, wliich take into the ratchets, rr, 
and tinis assist the ordinal y ptills of the 
pail bit in preventing the windlass from 
re\ oJying in a direction foi wards. X X 
are rims or flanges raised on each side of 
the ratchets, rr, for the purpose of keep¬ 
ing the safety pall in its projier place : 
tt are the bottom parts or feet of the 
])erpenilicular siaiulard, .described at 
fig. 4. 

Fig. 2 re|)rcscnts a perspective view of 
the safety pall, showing the teeth or 
catches, L L,which take into the ratchets,' 
rr, fig. 1. 

Fig. 3 is a .section of the windlass bar¬ 
rel, showing the form of the ratchets, 
rr, and their relative position with res¬ 
pect to the ordinary cogs of tlie barrel, 
as also the rim or flange, X X. 

Fig. 4 shows a section of the windlass: 
H is'the lever bar passed through one of 
the handspike holes in a horizontal posi¬ 
tion ; the after end, P, being retained by 
a long hook bar going into an eye bolt iu 
the deck at the end, N, and swinging on 
ail eye joint at the end, P. The part 
marked G is to represent the perpcnili* 
cnlar handspike hole, corresponding with 
the horizontal one which intersects it. 
O is the forward end of the lever bar, 
which enters into the bearing, II, which 
1.S supported from the deck by the per- 
pendicnlar standard,W, and which stan¬ 
dard i j supported in turn by the diagonal 
bar, D, which is fastened to the deck 
atF, 


AMERICAN CAPIIiLARY STEAM 
ENGINE. 

We gave in our last two Numbers 
some valuable iVmerican documents 
respectinff High Pressure titeam En¬ 
gines, which had not lutherto ap¬ 
peared in print on this side of the 
Atlantic; and we are now, in like 
manner, enabled, through the kind¬ 
ness of an active Correspondent at 
New York, to be the first to lay be¬ 
fore the British public the following 
interesting Report of the progress 
made in the application of a New 
Bteam Engine, invented by ah Ame¬ 
lin' mdliiiist, caUed the Capillary 


Steam l^nginc. The results wlilcli it 
details are novel and important. 

A IlKPOllT 

Ol' THE PKOGRESS OP THE CAl’IELARV 
STF.A.M ENGINE, 

Submitted tothePalroni) of that Innnlion. 

Centlemen, —Having been ena¬ 
bled, ‘by your aid, to bring the pro- 
je,ct of a Capillary Steam Engine to 
the. test of experiment, it is proper 
that I should give you an a<-eount of 
its success. . . 

You will recollect, that the com¬ 
plete success of the scheme, to tlip 
extent anticipated in my public an- 
dress, was predicated on the alleged 
discovery of Mr. Perkins. I had, 
long before that time, conecived the 
Mesign of using a capillary tube for a 
boiler; in whiem tube the steam might 
be formed, as in the common ooiier, 
or the material merely heated pre¬ 
paratory to the formation of steam in 
the main cylinder: but the practieu- 
bility and pecmliar advantages of eacli 
mode of using the tube reiruiin to 
be ascertained by experiment. Tin* 
splendid success said to Inivc attended 
the latter inode in the hands of IVl r. 
Perkins, induced me to come for¬ 
ward. Implicit confidence was placed 
in the testimony of the scientific men 
and journals of Great Britain ; but 
when a drawing of his engine was 
received, with an explanation of its 
mode of operating, it appeared to 
me impossible tluit it could possess 
the powers and advantages attributed 
to it ; and this opinion is now fully 
confirmed by our own experiments, 
as well as by a reference to the well- 
established princmlcs of chemistry 
and mechanics. It is dcinoiistruble 
from those principles, that when his 
engine was alleged to be working 
with a ten-horse power, and to be 
saving eight-ninths of the fuel usually 
consumed, it was, in faet, exerting 
less than a single-horse power, and 
consuming more than the usual quan¬ 
tity of fuel. I have deemed these re¬ 
marks necessary, to arcount to you 
and to the public for our having failed 
to accomplish all that 1 anticipated iu 
my address on this subject. It is not 
owing to any miscalculation made by 
me, and patronised by you, that we 
have not accompUsliea the whole; 
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but to the failure of an alleged disco¬ 
very, vvliifir was vouched by the most 
distiiisfuishcd men of science in Great 
Biituin. 

With tlie money and facilities fur¬ 
nished by you, 1 proceeded, as early 
as possible, to put the project into 
operation. A sinall capillary jrone- 
rator was constructed, and'applied 
to a small cn<i;ine belonrrin^ to Mr. 
Bruen; to whose scientific knowlcdifc, 
practical ingeiniitv, and very accom¬ 
modating disposition, I take this oc¬ 
casion to acknowledge myself greatly 
indebted. 'I'lie tube used for the ge¬ 
nerator was made of copper, and was 
an eighth of an inc.h in diameter. At 
dift’erent times, we put in the firefi^om 
i) to 36 or 40 feet in length. The 
apparatus ivas so small, that we could 
not arrive at any vei^ conclusive re¬ 
sults. Wc satisfied ourselves, how¬ 
ever, that the scheme was practica- 
Idc, that a copper tube would answer 
for a generator, and that the sup¬ 
posed discovery of Mr. Perkins was 
fallacious. 

We then made arrangements for 
constnicting an engine on a larger 
scale, calculated tor a four-horse 
power ; and as wc still believed, from 
the experiments wc had made, that 
it could be applied successfully to 
aerial navigation, ire aimed particu¬ 
larly at lightness in all its parts. The 
generator was formed of a copper 
tube, one fourth of ail inch in dia¬ 
meter and 100 feet long, and weighed 
about 161bs. 'Hie steam cylinder 
was formed of sheet copper, was 
three inches in diameter, 27 inches 
in stroke, and weighed, ivith :dl its 
appendages, about 25Ibs. A m\Y< 
mode of producing a rotatory motion 
was employed; and the whole engine, 
when put together, weighed about 
lidlhs. Awheel of sails, like that 
of a vertical ivindmill, was attached 
to it, to run horiisontally above it, 
with a view to try its power to rise in 
the air. Upon trial, we found that 
the generator was coiled up too com¬ 
pactly to admit the application of suf¬ 
ficient fuel, and that the force pnmp 
did not supply sufficient ivator ; nor 
did we like the success of the plan 
for .producing a rdtatory motion. 
From these defects, we were unable 
to make it work with more than a 


single-horse power,- and the effect 
of this power on tlie wheel of sails, 
discouraged us from proceeding fur¬ 
ther iri that branch of the pnyect. 
Our object now was to make the ne- 
ces-sary alterations in it, and apply it 
to some use, where its powers and 
utility could he effectually tested. 

.iVn opportunity of accomplishing 
these views was presented by Mr. 
Jackson, an ingenious and perse¬ 
vering manufacturer at Nicholasville. 
The engine was placed in his hands, 
and applied by him to work his cot¬ 
ton factory, where it has noiv been 
in constant and successful operatitin 
for several \veek.s. ITie factory was 
previously worked by tliree horses at 
a time on an inclined wheel; and 
the engine is found capable of nin- 
ning it faster, and" with more regu¬ 
larity, than it w'as worked by the 
horses. The engine runs at the rate 
of forty double strokes in a minute, 
and tbe steam is cut off in the middle 
of the stroke. As no safety valve is 
necessary, and we have adopted no 
method, though we might easily have 
done it, to estimate tlie strength of 
the steam, ivc know not the height 
to which it is raised, but it is pro¬ 
bably about 85 or 90 lbs. to the inch 
over the atmosphere. There is no 
limit, on the part of the generator, 
to the strength to which it may he 
raised, with perfect safety, and with 
increasing economy: the limit exists 
m the valves and joints, which pro¬ 
bably cannot be made to resist more 
thim three or four himdred pounds 
to the inch. 

The generator now contains about 
120 feet of the tube, most of which 
is one quarter of an inch in diameter. 
It is arranged in coils, one above 
another, in the form of a sugar loaf, 
30 inches high, the bottom coil being 
18 inches iii diameter, and the top 
one considerably less. The wood is 
prepared as is usual for a stove, and 
put within the coils ; the lower end 
resting on a lieartfl, a little below 
the generator, which is enclosed in a 
brick furaacc, built in the fire-plai*e 
of the sale room—a fire-place of the 
common size for a parlour; and the 
rest of the engine, with its fly-wheel 
and peering, stands beside the chim¬ 
ney, in the space usiudly occupied by 



AMKniCAN CAPILLAny STEAM EM.TXE. 


a oloset. One cord of avoocI lasts 
t«'o days and a half; at (lie present 
season, about Hd hours. The M-atcr 
enters at the top of the ifencmtor, 
and couics out in steam at the bottom. 
By usinjr a "roater quantity of tube, 
and pliiciiig' more of it over the fire, 
in the ascending hot gu'^ses, and at 
the same time raising the steam to 
two or three hundred pounds to the 
inch, and entting it off sooner, it is 
manifest that a much greater economy 
of fuel might be effected. I’crliaps 
the same quantity might be made to 
do doul)lc the work it does at present. 
In using the common boiler, the 
smoke necessarily passes off at a 
ranch higher temperature than that 
to >vhich the steam is raised; whilst, 
by the capillary generator, the heat 
can be e.xtractcd from it, till it is 
reduced nearly to the temperature at 
M’hich the water is put into the tube, 
though tlic steam he discharged red 
hot at the same time from the bottom 
of the generator. 

Mr. .lackson condenses the steam 
by two old still worms, which he 
cools with water pumped by the 
engine from a w'cll. Tlie waste is 
supplied by rain \rdter. This is in¬ 
dispensable in a limestone country, 
for tlic lime is deposite<l in the tube;«, 
and quickly fills it, if lime water be 
u-ced: but the current washes out all 
other impurities—the lime deposited 
is as white as snow. 

We have met with many difficulties^ 
and discouragements in the progress* 
of our experiments, but they nave 
all been surmounted. It is now con¬ 
clusively proved tliat steam can be 
generated with facility and success, 
by a capillary tube, for any purpose 
whatever. There may he some par¬ 
ticulars in which its management will 
be more difficult and troublesome 
than the common boiler; but they 
are not of much importsmee, cr the 
difference will not be very great. On 
the other hand, its advantages arc 
great and obvious; for all moving 
engines, by land or tvater, its light¬ 
ness and compactness are a great re¬ 
commendation. The generator and 
main cylinder, with tlieir contents 
and appendages, exclusive of £pel, 
need not weigh more than 20 lbs. to 
%kejiwec power, 'flie hulk of the 


whole ostabllshment need not exceed 
about; three limes the bulk of the fuel 
at one time in combustion. The eco¬ 
nomy of fuel niav be carried to the 
greatest extent of whi(‘b the laws of 
nature admit; for, by placing a suffi¬ 
cient quantity of tube over the lire, 
juj already explained, the heat piay 
be extracted from tbc smoke, till it 
nearly e(|uals the tempcralurc of the 
water entering the generator. This 
economy is further extended by the 
great strength to which the steam 
may be raised with perfect safety. 
No harm can be done by the bursting 
of boilers—even a safety valve would 
be useless. In the course of our 
experiments we .stneral times burst 
the tube. So far from doing any 
injury, even at 500 or 1000 lbs. to 
the inch, it would not altvays be per¬ 
ceived by the spectators. ‘With re¬ 
spect to the first cost of the engine, 
and the cost of necessary repairs, 
our experience docs nut ena'ble me 
to give you any certain information. 
My opinion, however, is, that there 
will be considerable economy in this 
respect. 

Three great objects are fully ac¬ 
complished by this generator; they 
arc lightness, safety, and economy of 
fuel—the two former, I trust, to the 
full extent of the public wishes; and 
the latter to the extent of nature, but 
not to the extent anticipated by pub¬ 
lic sentiment. And 1 must here oild, 
that tlic general expectation can never 
be realized respecting the economy 
of fuel. ^ The chemists have ascer¬ 
tained with precision the quantity of 
heat discharged in combustion, and 
the quantity of water which that heat 
will convert into steam; while tlic 
mechanical philosophers have expe¬ 
rimentally proved the force exerted 
by that steam in expundin|ir. From 
these data, the utmost effect which 
a given quantity of fuel can ever pro¬ 
duce may easily be calculated, and it 
is found to be little greater than that 
to which we have already attained; 
and it is on these grounds that the 
alleged discovery of Mr. Perkins is 
demonstrably fallacious. We can 
never approach near tlic economy 
which he was supposed to have ac¬ 
complished, unless, indeed, he coiild 
extract the beat from the steam, and 
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make it operate attain, wliicli I be- universally roecivo<l and uell csta- 
licvc to be iriipo.ssible. blisbcd truth; on the contrary, I am 

With a view to ascertain what may well convinced that this produjit is 
possibly be done towards aerial navi- a trftc one, but not by my own un- 
gation by steam, we have made ex- derstandini?; and 1 could wish that 
periments on the power of wings in some of your Correspondents would 
the air, and on the power necessary enable me to entertain a ratiownl faith 
to work them. The result is, that it in this matter. The abstract idea of 
rermireS a horse power to carry about miniis which I entertain, may be thus 
^iofbs in the air; and wc do not be- illui 5 trated (if, mdeed, it be al)stract). 
lieve it possible to make a flying cn- A man owes 701. but niirts lumselt 
gine, to be worked by cliarcoal, which unable to jiay more than dyl. j he is, 
would weigh much less than 301bs. to therefore, jninus^ dOl. or 301. worse 
the hor.^e power, wings, condenser, than nothing. Suppose nun hi be 
and fuel included. Had the supposed thus situated three times m Ins litc, 
discovery of Mr. Perkins been well any number of negative terms is nc- 
ftmnded, by which this weight would gativc, producing seemingly -J"- 
have been diminished two thirds at Bnt perhaps tiie three imws is an 
least, the complete success of aerial affirmative term, and thcrcrorc pro¬ 
navigation would not be still unac- duces minus by unlike signs. Ilow, 
!• n 1 rrii. __ __rk fl,a T/ino nt thn si>f‘nnfl iie- 


same ground which wc would have tamed ? If wc designate anv 
occupied iiinlcr the discovery of Mr. tive term by —ft, what idea sliall ue 
Perkins with charcoal; and I firmly attach to a multiplier represented by 
believe the project practicable by its — 6 ? How can —ax—o = + ah be 
use, but the c.xpcnse is probably an explained by illuat ration . tailless 
insupemhle objection. We have as- than nothing multiplied by less no- 
oertamed, by our experiments and thing produce something: 
calculations, that a balloon could he Iii the only book to which 1 liaic 
made to carry a man with an engine, access, this seeming paradox is tliiis 
which would push it at the rate of explained:—■“ Lastly, when a is 
15 miles an hour in the air. to be multiplied by we_ have a 

. _ _ « 1 ^ X.^av^ a I ^ 


the country^ It will enable us to tra- sign + or - is to placed lieforc the 
verse our western rivers, at all sen- product. Now, it cannot be tiie 


sons of the year, with advantage j and 
to extend their nav'igation by_ steam 
to a great many places, to which the 
present steam-boats can never be 
taken. It will also be found appli- 
cal»le to land conveyance. Its light¬ 
ness and compactness will admit of 
its being used for propelling waggons 


sign —, for + ax—h gi\es — nh; and 
-—a by —b cannot produce the same 
result as -ax +b, but must produce 
a contrary result, to wit, +ab, in the 
same manner as + x gives -r * 
Now, docs this folloiv, th:it be¬ 
cause two xKOATfVES do iiot pro¬ 
duce the same result as an affirma- 


of heavy burthens on turnpikes and tive and a negative, they must neces- 
railways, and stage waggoits for the sarily produce 
mail, on all good roads. AFFiiiM.tTivKS ?—Do they, indeed. 

July 12, 1824. Joseph Buchanam. produce any thing at -all. 


P.S. «—fix a-i presents no difli- 
MiNus. cuUv, thong'll I am ir unable toun- 

In treatises on Algebra, ininits u—fix—fi as the above, 

multiplied by minus is said to pro¬ 
duce plus. I would deprecate the 

iiica which some of your (Jorre- * I conceive it should be -ko x — fi, 
spoudents are apt to entertain of as before; however, it is printed as 
npplii’ations of this nature, that they transcribed in Nicholson's popular 
contain an attempt to overturn an Course of Matliematics, 
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CONTRACTION AND EXPANSION OF oatioii of tlic principle which he has 
WATER IN cooTANO. sliowii SO inucli sji^acity in develop- 

Fill. a thermimieter tube with tepid Mcch. Muff. p. .’i42, vol. ii.) 

water, and immerse it in a fflass ves- Mr- Children, too, in defendinjr Sir 
scl containing water of the same tem- Humphry’s claims to originality in 
pcratiire, in which a mercurial thcr- this application (p, 34.3, ibid.), not 
raometer is placed. If the whole ap- explained how copper thus de- 
paratus be now placed in a bed of fended ivould be more lialilc to bc- 
simw, or in a frigorific mixture, the eome foul (from the absenefc of tliat 
water in the tube ivill gradually con- poisonous oxide ivhich covers the 
tract, till the mercni'y shows the tem- surface of undefended copper), but 
perature of ; it will then begin to pointed out such means of connter- 
expand gnuhially nntil it becomes acting this_ tendency as leads us to 
ice. From this simple experiment hope that it may yet lie remedied, 
the reader may sec, what is other- “ All that is neecssaiT,” says hlr. 
wise, liowovcr. awell-esralilishcdfact, (’hiUlrcn, “ is to weaken the defen- 
that tlie specific gravity of water is sive action,by diminishing the extent 
greatest at 42''. ^ 3’he ‘expansion of of the defending surface to such a 
this fluid, when cooled still further, point as to allmv a slight oxidation 
is an cxcrption to the general law of the copper, suflicient to repel the 
bodies cxiianding by heat and con- aniinalculai, but not sulUcient to oc*- 
tracting Iw coM ; and as ue are nn- casioii a serious waste of the metal.” 
able to account for it, or refer it to —"e presume that this yet remains 
any class of facts, it seems like a per- to be tried. 

]ietuai miracle, and may excite both 
our wonder and our gratitude when¬ 
ever it is contemplated. It is in con- simple plan op scaffolding. 

sequence of this miracle that ice Sir, —In one of the Numbers of 

swims on water, and does not sink tlie Kdinimrgh Monthly Magazine 
down, choking up the streams and and Review for the year *1810, is in¬ 
stopping the currents of the rivers, serted a description of a simple, se- 
thc continued flow of w hich is as ne- cure, and ingenious Scaflold for 
oes-;ary to the existence of the world ascending Steeples, &c. It is statetl 
as the circulation of blood is to uuB to have been employed at the town 
existence.— Chemist. of Birmingham; ano the person who 

contrived it is said to linve ascended 


SIB HVMPIIRY DAVy*S REMEDY FOR 

THE DECAY OF SHIP BOTTOMS. 

'file result of the trials which have 
been made under the direction of the 
Lords of tlie Admiralty, todetennine 
the effioacy of Sir Humphry Davy’s 
new remedy for the Decay of Ships’ 
Bottoms, is not, ive regret to learn, 
so satisfactory as was at first antici¬ 
pated. It has been found, tliat though 
the copper is indeed preserved from 
corrosion, through the medium of 
the galvanic action, it soon gels re¬ 
markably foul; some vessels cop¬ 
pered on this plan having rcturiUMl, 
after short voyages, ivith their bot¬ 
toms coiopletelv covered with bar¬ 
nacles, weeds, he. It is but due, 
how'ever, to the Learned President 
t6 observe, that he ivas not without 
Iiis apprehensions that such might 
yosffioly b> the. effect of the appli- 


the spire of a steeple at tUat.place in 
the course of a few hours. Deem¬ 
ing it might be of use to your nu¬ 
merous readers, 1 have sent it to you 
for their use. 

His method is thus described 
Having ascended the baitisan through 
the winding stair of the steeple, he 
placed a rope round the spire; to 
this ropq ivas hung a number of tri¬ 
angular frames, liy a strong iron 
liookiat one of their corners: on these 
triangular frames iverc placed planks, 
and tiic scaffold was completed. As- 
I'cnding this scaffold by a short lad¬ 
der, the same operation was repeated, 
until he reached the vane or weather¬ 
cock ; thus forming a succession of 
scaffolds parallel to each other. 

I am. Sir, 

Your obedient servant, 

JA.MES Yule, 



MECHANICAL GKOMETRY—UEPLY RY U 


MKCIIANIPAL GEOMETRY, 

Sir, —I oliscp’ed in a late mmilicr 
of your useful Ma!i;a/.iiic a (;umn;m- 
iilcutioa, sit(iied“ (i. A. S,” contaiu- 
some problems in jceometry, or ra¬ 
ther useful directions lor the practical 
uieclianic, to enable him to execute 
bis work with greater accuracy. Your 
< Correspondent, however, gives a rule 
for ascertaining wUetber a parallelo¬ 
gram, orfoiir-sbledfigure,is square; 
or, in other words, whether its four 
angles aj-e right angles, ivhich does 
not appear to i(c altogether accurate, 
at least in the ivay he states it, and 
ivhich may mislead the unwary who 
trust to it. 


Your (/orrcspondcut says, that if 
the two diagrams of a jiarullclogram 
intersect each other in the midille of 
each respectively, ihat is, if the parts 
oil each side of the point of intersec¬ 
tion arc eipial, the angles will he 
right ones. But this docs not hi)ld 
true, unless the diagonals are equal, 
wliich he does not mention in his 
rule; for in any parallciogruiu, as 
AliCO, of which the op|)ositc sides 
are respcctii cly equal and parallel, 
the diagonals will divide each other 
into two equal parts, whether it i.s a 
right-angled parallelogram or not; 
that is, if AB i.s erpial to (.’D, ami 
AC equal to BI), Ali will be equal 
to El), and BE to EC. 



Moreover, the method proposed by 
your Correspondent does not appear 
to me, at least, to be better, or even 
so good, as the eoimnon method used 
bv workmen, viz. simply making the 
diagonals equal; for, in any*paral¬ 
lelogram, if the opposite side.s arc 
respectively equal, luid the diagonals 
equal, the'figure must be right-aa- 
gtmi. Now," I think, the workman, 
m ascertaining whether a frame, or 
any piece of work, is square, will 
find it as easy a proi^ss to try if the 
opposite side.s' are equal, and then 
measure the diagonals by the usual 
method, as to have two diagonals, 
and bisect them in the middm; be¬ 
sides, unless his two laths are pqf- 
feetly straight, tliey 'will not inter¬ 
sect exactly in the middle. 

1 am, Sir, yours, N. B. 

RETLY nYG.A.S TO THE rRECEDINO 
COMMUNICATION. 

Sir, —1 feel oblmed by your Cor¬ 
respondent, “ N. B.” pointing out 
what he thinks an inaccuracy in the 
7th Problem of RTechanical Geome¬ 
try, for I should be sorry that any 
obscurity should be perceptible in 
what is ivritten expressly tor those 
not initiated in the science of geome¬ 
try j but if he had looked at the pre¬ 


ceding theorem (the note to p. 3SI, 
vol. II.), he would have seen at once, 
tliat Problem vii. was intended to 
show, that though AB and Bl) were 
equal, it was a fallacious proof of the 
accuracy of the square or rectangle; 
and, therefore, wdien the direction 
ivas given to measure the diagonals, it 
p^csiqiposes them to measure c<|ual, 
or that AB measures the same as 
BD (for if they do not, the frame 
cannot be square). Now, b v referring 
to the original paper, of wliich 1 sent 
you a copy, I hu(i the words, " wfiic/i 
we suppose to tiieasure the same us AC,’* 
interlined in a parenthesis, and per¬ 
haps omitted inadvertently in the pa¬ 
per I sent you; I therefore think it 
would be the better way to insert, as 
an erratum, the following, which, 1 
think, will remove every obscurity. 

Erratum.— Page 376, vol. ii. col. 1, 
line 13, after the words, “ the distance 
IlD," insert, “ which we suppose to mea¬ 
sure the same as AC.” 

This, I think, will completely sa¬ 
tisfy your Correspondeo^ “ N. B.” 
who, if he hud read tlie paper pre¬ 
ceding that which he alludes to, would 
have found that I was not ignorant 
of the property of the diagonals of a 
parullciogram'bLsecting each other; 
forTheorem viii . is the very same that 
his comminilcation establishes; and 
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Gunter’s line. 


he will find that Problem vii. is meant 
to prove the fallacy of simply mea- 
sunn" the diagonals of any quadri¬ 
lateral, without first ascertaining that 
the opposite sides are exactly equal. 

Now, with regard to the luethod I 
have proposed being inferior, or at 
least not superior, to the one in com¬ 
mon use, 1 must remark, that in 
many cases, particularly where the 
frame is of large dimensions, it is 
impossible to ascertain with accuracy 
the exact length of the sides with a 
rule only. A lath must be used; and 
in others, the outside of the frame is 
often left in the rougli, and mould¬ 
ings on the inside, which render i‘; 
diificult to measure, exactly their re¬ 
spective lengths. This your Corre- 
sj^mndent must have been aware of, 
it he is a practical mechanic; and it 
is from these causes that I still insist 
upon the method I have proposed, 
as not only superior, but in many in- 
.stances more ready, particularly 
sh«)uld the frame have one or more 
of its sides curved, as the following 
diagram will clearly demonstrate:— 



Let A B C D be a sash frame, for 
instance, the top of which, as C B, 
is a portion of a circle j now, if we 
find A B eqiial to C D, and the centre 
of each at E correspond, we arc sure 
that the angles at A and D are right 
angles. Now, according to the com¬ 
mon method, if the frame is large,, 
or even of moderate dimensions, it 
is impossible to ascertain the length 
of the chord CB without a lath; 
ami even then, if there is a moulding 
or, head round the frame, it will he 
extremely <Ufficult to measure CB 
with accuracy , but bv the method I 
propose, it is easily ani expeditiously 
done. 


I could enumerate many more 
cases to prove the same, but, 1 am 
sure, to the practical workman they 
will naturally present themselves. 

1 think I have now said sufiicient 
to demonstrate to “ N. B.” the truth 
of what I have advanced; aud shall 
only add, that as I am sure he has 
been infiueuced by the best of mo- 
tive.s, in detecting any error that 
might mislead the workman, I trust 
that, in candour, he will allow that 
the omission pointed out will free 
the problem from any appearance of 
inaccuracy. 

Vours, Ac. G. A. S, 


Gunter’s line. 

Sill,—Your Correspondent, * Unit,’ 
did not err, when he stated his belief, 
that an explanation of the Gunter’s 
Line wouht be acceptable to more of 
your readers than hnusclf. 1, in com¬ 
mon until, I doubt not, hundreds be¬ 
sides, look to your Magazine for in- 
Mruction, ^vliich I must othcnvisc go 
without. Rlysclf, and two others 
known to me,* have experienced the 
same difficulty with the two-feet Gun¬ 
ter which ‘ iJnit’ did with the .sector. 
Yoamayjudgc, therefore, how gladly 
I saw the application of ‘ Unit’ ap- 
ear in your highly useful work, aud 
ow eagerly I noticed the description 
furnished by * Monad.* I wuidd; 
with all humility, remark to him, 
however, that the saying of Isaiah, 

Precept upon precept, and line 
upon line,” conveys a lesson fully as 
much to the teacher as to the leanier. 
There are, unfortunately, too many 
learners who, from the circumstances 
in which they find themselves, stand 
in need of repeated explanation. - A 
word is sufiicient for the wise, but the, 
igiioi’ant stand in need of many. An 
ancient writer has said, “ JJiera fa¬ 
cile Jiscuntur si haheus qui doccre Fi- 
deliter possiC” (By JidelUer I would 
understand thoroughly.) J have, 
by the help of several friends, searched 
London m vaiu for a treatise on the 
use and practical application of tlie 
Gunter’s Mcalc,‘*which most puzzles” 
us; I would, therefore, heg ‘ iMonad,* 
and such as can have compassion on 
the ignorant, and a feeling for their 
infirmities, to follow up the dcscrip- 
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tion already given; which, though 
extremely clear, so far as it goes, yet 
leaves the subject ii. limine. 

To illustrate my wants, and those 
of my friends, I would remark, that 
the explanation In No. 64 has ena¬ 
bled me to understand the following 
ca-ses in Barlow’s Mathematical Dic¬ 
tionary :—Ist. To miiltiply 4 by 8. 
2nd. To divide 36 by 4. 3rd. To 
find a fourth proportional to 0 S 9, 
•lih. I'o find a mean proportional 


between 8 and 32 (‘ Unit’s’ example.) 
And 5th. To extract the square root 
of 25. But in all these cases, every . 
one must consider the multiplication 
table more useful. If any of your 
Correspondents would kindly instruct 
us how to manage two or more places 
of figures, c.g. 46 X 64, or 2484 -f-4G; 
or to extract the square root of 324, 
they will confer an obligation on 
'Your humble Correspondents, 

JL. GP. H.8. 


CA«T IKON COLONXADEH. 



Sir,—P lans for stibways of various 
descriptions have long been before the 
public, Imt Csist Iron Superstructures 
or Colonnades, for a somewhat similar 
purpose, have never yet heen pre¬ 
sented to the public eye. I therefore. 
Sir, submit the following description, 
uccoinpanied by dificrent views, for ' 
insertion in your work, should you 
tliiiik them w'orth the notice of your 
numerous scientific readei's. 

The ft.vtreinc durability, the consi¬ 
derable cheapness, the vast utility 
in conveying the water and gas 
pipes, in protecting the passengers 
from the rain, and in supplying the 
shops with a grand substitute for sun 
sliaues, are in themselves points of 
sueli consequence, that both the man 
of research and the common observer 
null, I trust, ere long, view with 
delight the plan which 1 now submit, 
and give it such patronage that we 
may, before the year 1830, bo enabled 


to wallf from one end of the metro¬ 
polis to the other without being'ex¬ 
posed eitiier to the heat of the sun, 
or the unpleasant clFccls of rain. 

Tiro simplicity of this ‘ iron scheme’ 
affords it a much better chance of 
public patronage than some of those 
enormous and arduous uiidcrtakiiig.s 
which have, of late, heen proposed, 
and which have certainly pcqilcxed 
the mind both of the phirosoplier and 
mechanician. 

* Description of the Drawings, 

No. 1 is an clerafioii of part of a cast 
iron colonnade, before a shop at the cor¬ 
ner of a street. 

No. 2 is a perspective view oi tlie colon¬ 
nade. This is introduced merely to rivc 
the reader and promoter an idea of the 
gi an lent' which it would impact to the 
stieete of the metropoli.-*. 

No. .3 is a section, .showing the coii- 
striictioii of the framhijy^, the situations 
for the water and gas pipes, and likewise 
for the lamps. The iraraing is made of 
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the width of the foot navument, supported 
l»y light cast iron coainms, ten feet from 
centre to centre next the roail, and fixed 
in stone abutments inserted in the walls 
of the houses. 

The gas pipe, o, is so placed tliat ready 
pnmiuunicaiioii can be made to supply 
tlie lamps, which arc placed in front of 
the fi'iuniiig, as shown in the drawings. 
'J'hc water pipes nnvy occupy the space 
hb, and they ran at any time be readily 
repairad, as, by taking up the lead cover- 
ins, and then the cast iron plates, they 
rail be entered iipoit witinmt iiicuuvc- 
iii'ciicc or impediment to the foot pas¬ 
sengers. 

ff this be carried into e.xccntion. 
Mill it not, I ask, be us {yreat a public 
iniprovcincnt as has of late years 
been snbniUted for ibc public ap¬ 
proval ? 

I am, Sir, &c. 

John T. WKUDF.nuRGii, C.E. 

-APPLICATION OF smith’s PATENT 

STEAM IIUILER TO THE UOILING 

OF SUOAU. 

In our 35tli Number (p. 104, toI. 
I.) M'c f^ave a description of a valu- 
sible apparatus, invented iiy Mr. 
Sinitli, for dryinjf, boilini', and eva¬ 
porating rnptids by steam, and men¬ 
tioned that it had been employed 
M'ilh {Treat success, in the West of 
liliiirland, in the manufacturing' of 
salt from brine. It now appears, 
from a series of experiments insti¬ 
tuted by a number of gentlemen 
connected with the IVest I ndia Colo¬ 
nies, that it may, and is, likely to be 
applied with ctpial efficacy to the 
boiling of sugar. Tiic peculiar ex¬ 
cellence of Mr. Smith’s boiler (as 
tmr readers have been apprised) is, 
that it gives, by means of compressed 
steam, any degree of heat required, 
and yet never bums the material 
submitted to its action. It ivas at 
first apprehended that the tempera¬ 
ture required for the crystallizatioh 
of sugar was higher than this boiler 
could sustain; but the result of the 
experiments, which we have now to 
detail, has proved most triumphant 
in its favour. 

Exp. U:t,—The boiler was filled to 
one-third of its cr>nteut8 with water, ami 
one pound of sugar in proporrion toetich 
bf water was add^ : the whole 
bulled briskly in ten minnteS; audfn 68 


iiiiiiutc sfroiu-the time tlw firewas Hgiilcd, 
the sugar was so nuich concentrated as to 
crystallize easily. Some part of the sugar 
was left in the nottom of the pan, which 
crystallized without any degree of carbo¬ 
nization, though a heat of 244 degrees 
wa.s a])piied; and during the wliole pro- 
C('s.s tliei c was none of tiiat enipyreumatic 
odour wliich uniformly accompanies the 
boiling of sugar in an ordinary caldron. 

15 xp. 2inl.—^'riie .sugar experimented 
w'ith in tilts instance was East India. 
'I'he, great objection to this article of 
commerce is, that though in colour it is 
.superior to almo.st aiiyWe-st Indian sugar, 
it IS just as far inferior in grain or cry.>tal: 
this, it is supposed, arises from some 
, want of knowledge or care in Its inaiiii- 
facture. A quantityuf fine Ik'iiares sugar 
was put into the boiler, and in 22 minutes 
after tlie fire wius lighted, it was declared 
fit fiir being potted. 

Exp. 3rd_A like iniaiitityof fine Be¬ 

nares sugar as tliat employed iu the pre¬ 
ceding ex{>crimeiitw:is put into the bmlcr, 
when, hot, and wa.s prepared iti eleven 
iiiiimtcs. 

The loaf sugar tliu.s produced i.s 
very fine for a first claying, but it Ls 
feared that there tvill be a consider¬ 
able loss iu the draining off of syrup 
and molasses. 

Exp. 4th.—^'rhe next point souglit to 
be ascertained was, wbetber tlie new 
.steam boiler can improve the grain of 
inferior We.st Indian sngar.s? ami iu tliis 
itiias completely succeeded.Two eharges, 
or .shoppings, as they arc tccimieally 
termed, were run off iu thirteen minutes 
and a half each. 

From the result of these experi¬ 
ments it is confidently expected that 
a great improvement has been disco¬ 
vered in sugar boiling. Molasses, 
whicli is an uniform product of the 
ordinary mode of concentrating the 
cane juice, is supposed to arise from 
a carbonization of the saccharine 
matter during the process of boiling. 
Should this be the ca.se, a saving of 
.33 per cent, will take jilace in the 
boiling of sugar, and ait article will 
be prtmuecd so superior to that which 
conies to this country under the name 
of Muscovado sugars, that it will be 
unnecessary to make it undergo an 
additional process of refining when 
at home. 

Mr. Pickering, iu our 36th Number, 
having expressed his regret that he did 
not coinmiinicHte his ideas on high 
pressure .Atcam lioilers at an earlier pe> 
riod,aiid Mr.i5u)ith’s patent apparatus 
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for applying steam to manufucturing 
I)urposes becoming now an object 
of some importiiuce.wc are requested, 
by the latter gciitlemau, to give u 
place in our pages to the f«jll;jwiiig 
statement of the time and cause of 
his turning his atlenthm to the 
siilycct:— 

Iji tile summer of 1822, IMr, Fur- 
nival, of Birmiugham (now partner 
u illi iM r. Stnith in his patent), having 
formed the idea, that if a vessel couhl 
be constructed for applying steam to 
ibc tiianufiictnre of salt, it would be 
attended vvijh great, advantage, be 
applied to every person in England 
that he thought" likely to assist him 
in realizing the project, but from all 
of tlieni he received for answer, that 
the thing was impossible. Not satis- 
lied, however, in his mvn mind that 
it was so, he went down toScotlaiwI, 
and obtained an introduction to Mr, 
Smith, who stated at once, that of 
the possibility of the thing he had 
no doubt; but as to the most conve¬ 
nient >vay of accomplishing it he 
could not then exactly speak (al¬ 
though he had been manufacturing 
salt withstcam,under a Scotch patent, 
ever since the year 1813). He pro¬ 
mised, however, to take the matter 
into consideration, and to let IMr. 
Fnruiral know if he should fall upon 
any method of constnicting a vessel 
that would be safe and coiiveuient 
for the purpose, lliis was in the 
latter end of September, 1822, and, 
hv the 5th of November following, 
Rlr. Smith Avent to Birmingham, 
having by that time planned and 

S fiA'ea orders for the construction of 
lis present boilers, Avhich have now 
been at work more than twelve 
months. 

From the above statement Mr. 
Pickering and the public Avill be able 
to judge to whom the merit (if there 
be any) of the first discovery belongs. 
That Mr. Pickering planned such a 
•boiler, Avithout knoAvmg any thing of 
Mr. Smith’s, the latter is'perfectly 
satisfied ; init their object seems to 
have been (pule different, as Mr. 
Smith only iutended his for manufac¬ 
turing purposes, while Mr. Picker¬ 
ing, it appears, luul only in view the 
construction of a safety boiler for 
high pressure steam engines. 


RULES FOR rALCULATlNr, THE 
TRICE OF TIMUKa. 

Sill,—In Number 6/ of your Ma¬ 
gazine, a (Jorrcspoiident has shown 
some short rules for calcnlaling the 
])rico of timber, in which he gi\es 
us two c-'fumjdcs; one Avbcre tlie prire 
of an hundred is gi'cn to find the 
price of one, and the other where Ihe 
pricc of one is given to find 100. It 
appears toinc,]iowc\er, that Ais tm/cs- 
are m rules al all; for, if deals be at 
36(. Kb. per liundrcil, one deal will 
cost Si jjd. instead of (is. Id., as 
he says. 

A much shorter Aray than his, and 
one Avhich aaiU give a much more ac¬ 
curate ansAver, is this : 

PiULE . Take the number of pounds 
per hundred, call them shilliiigs, and 
ilividc by 5, which aa'iII gii'c tlie price 
of one deal iu shillings. 

Examtle. Deals cost 50/. jicr 
hundred, Avhat b the A*alue of one ? 

5)50.?, 

Kb. the valnc of one deal. 

For calculating the price of 100, 
AA’lien the price of one b given. 

Rule. Multiply the price of one 
by five, and call the product pounds. 

Example. A deal costs 5s. Avhat is 
the price per hundred i 
5s. 

5 



In some instances this AA'ay Avill he 
found to vary a farthing or tAvo from 
the correct answer, hut, on most oc¬ 
casions, it will be found to ansivcr 
every useful pu^ose. 

1 am, Sir, 

Your obedient servant, 
Winchester, Sept. 30. T. C. B. 


niPLOORATHY. 

Sir, —Through the. medium of 
your AA'idely circulated and useful 
miscellany, permit me to inquire if 
any one can describe the system of 
“ Double Writing, ” said to have 
been dbeoA-ered by Sir Christopher 
Wren, about the year 1647 ? In a life 
of Sir Christopher Wren, published 
in The Hrand Magazine of Maga- 
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MEASURKMENT OF TlJinER—DIFFICrLTIES TO SOLVE, ETO. 


ziues,” for November, 1/58, I find 
the following accoiuit of this curious 
invention:— 

“ But what seemed the most admirable 
of all, he iiiveuted the art of dmbUs 
wrfine, by making two several |»ens to 
write tlie vei 7 same words on two distinct 
papers, and that with as much ease and 
beauty its is fuiiud in coiiuuoii uTiting, 
witli this peculiar advantage, that one 
writing was not to be distinguished from 
the otlier by tlic strictest scrutiny. This 
invention was, however, contested; and 
till' William Petty baving obtained a 
patent from the Parliament in l>j47, 
about three years before Mi'. Wren pub¬ 
licly produced his diplogrt/phieal imtru- 
mait, for an inveution of the like kind, 
he found it necessary to assert his right 
to priority by appealing to his friends, to 
whom he'had communicated its efi'ccts.” 

I am. Sir, 

Your most ulicdicnt servant, 
Cliccpicr Yard, Bush Lane. A. L. Z> 


ME.\SUREMENT OF TIMBER. 

Sir, —No. 33 of your useful Ma¬ 
gazine contains an exposure of the 
erroneous, vet very prevalent method 
of measuring round timber—the 
taking one-fourth of the circumfer- 
ciifc For the side of the square. Con- 
nceted with the same kind of mea¬ 
surement is another practice equally 
erroneous. Few sticks of timber 
are of ciiual diameter throughout: 
most are considerably less towards 
the upper end. The common mfethod 
is to take the diameter or circumfer¬ 
ence of both ends, add them toge¬ 
ther, and take the mean for the dia- 
meterf or the circumference, as it 
may Itappen to be, for the tvhole: 
thus a stick, the greatest diameter of 
which should be 32 inches and the 
least 16, the mean diameter lietween 
thc.-'c two would be 24, the area of 
the circle of which is but 452 ; Imt 
the areas of the two extreme circles, 
added together, is 1U05; divided, 
502| inches. (Jonscqnently a stick 
40 feet long, of the above assumed 
diiuueters, would measure by the 
cummun method only 125 feet, by 
the correct method 139 feet ; being a 
difference of 14 feet. 

This difference is not quite so 
much as that pointed out nv vonr 
correspondent Mesurage, yet 1 think 
it is suHicient to deserve notice. If 


the results of these errors stood iu 
ojiposition to each other, the differ¬ 
ence would not be so very great; but 
as both tend to lessen the real mea¬ 
surement, they desci've the attention 
of all who may have dealings iu the 
timber trade. 

I am, Sir, 8ic. R. H. 


niFFICULTIES TO SOLVE. 

It is an admitted principle, that 
water increases friction, and oil di¬ 
minishes it. IVliat, then, is the rca- 
soou wliy a steel edge-tool Is quicker 
set upon a Turkey stone with oil than 
with water? Whether does the abra¬ 
sion proceed from chemical or :ne- 
cluuucal action, or from both ? 

What is the reason why a screw- 
nail is scremd home much easier with 
a long than with a short screw-driver, 
tlfc handles in both casc.s being alike ? 

What is the reason why a drill, 
when heated by boritig, attract.^ 
steel or iron filings ? (Tins pheno¬ 
menon is very observable w hen boring 
steel or iron.) Is the attractive power 
negative or po.sitive ? Is it electrical 
or magnetical ? And what is the pri¬ 
meval cause of attraction ? 

Yours, die. 

J. Y. 


PROJECTILE AND GRAVITATING 
FORCES. 

Sir, —I have this day received Part 
XIV. (only) of your valuable work, in 
which is contained an attempt at a 
refutation of ray former paper by 
your Correspondent G. A. S. Our 
.surprise is mutual ; and his surprise 
and regret at my ignorance will, no 
doubt, be augmented, when he finds 
that 1 am not convinced of the truth 
of his lucid demonstration. 

• It is evident, that any two unifornt 
forces arc, in proportion to each 
other, as the velocities generated iu 
the .same space of time; the ratio of 
t’lc forces is the same, whatever time 
may be employed in generating the 
forces. 

But when a variable, accelerating, 
or gravitating force is to be compared 
with a uniform or projectile force, the 
ratio of the forces will not lie the 
same for equal portions of time iu 
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succession, as the ratio of the projec¬ 
tile and grnvitulin<f forces arc in¬ 
versely as the times in which the 
forces are generated. 

Now, if we suppose the earth to be 
situated at a (2d col. p. vol.ii.), 
the centrifugal or projectile force in 
the direction a b, in one second of 
time, must l>c ten million times 
greater than the centripetal or gra¬ 
vitating force in the direction a s, in 
order that the earth may revolve in a 
circle, as is evident from the ratio of 
the projectile force (.98800feet), and 
its versed sine (0.0098.'!/), or gravi¬ 
tating force } for in such proportion 
does the projectile force exceed its 
corresponding versed sine. It is, 
therefore, absurd to insinuate that 
the projectile and gravitating forces 
are c(pial in circular orbits, as no 
such property obtains. In order to 
obtain the ratio of the forces in the 
present case, we ought to employ an 
i ndefinitely smaU space of time. N ow 
the sine, arc, and tangent, are all 
C(pial to each other in "their first or 
nascent state j wc may, therefore, as¬ 
sume that the arc is equal to the tan¬ 
gent in this case, or the circular equal 
to the tangential force. Now, the sine 
being indefinitely small, the cosine 
will consequently be indefinitely 
groat; and as cosine + versed sine = 
radius, the versed sine or gravitating 
force will evidently be Indefinitely 
small also, or less than any assign¬ 
able <{uantity; for the versed sine, or 
gravitating force, is equal to the 
square of the arc or projectile force 
divided by the diameter of the pla¬ 
net’s orbit. Or, as the diameter of 
the orbit is to the projectile force, so 
is the projectile force to thegravitating 
force (and which, for an indefinitely 
small space of time, is equal ti> half 
the square of the prq}cctUe force). 
Hence, when the projectile, force is 
infinitely small in respect to the dia¬ 
meter <»f the planet’s orbit, the gra- 
vitatingforce must be infinitely small 
also. Iji respect to the projectile force, 
we may therefore assume that the pro¬ 
jectile is infinitely greater than the 
gravitating force, for an indefinitely 
small space of time, in a circular 
orbit. 

Suppose the projectile force to 
carry a body through a certain por- 
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tiou of its orbit in four seconds of 
time; suppose, also, another body to 
describe the same space in two se¬ 
conds ; and, lastly, a third body to 
describe the same space in one se¬ 
cond. 'file ratio of the force.s will still 
be the same in each case, although, 
in the second case, the projectile 
force is double, and in the last, qua- 
<iniplc, of w'hat it is in the first case. 
The central force is found to be dou¬ 
ble and <iuadruple, because arcs bear 
the same proportion to the versed 
sines, being, in fact, identically the 
same in eadi case. How, then, can 
a double projectile force be said to 
balance a quadruple power of gravity? 

It is usqal, I believe, to compute 
the forces from a constant tangent 
bisecting a given point in a planet’s, 
orbit; according to which practice 
your Correspomlcnt (}. A. S. will 
probably favour us with the ratio of 
the projectile and gravitating forces 
for 30, 60, and 90 degrees of a pla¬ 
net’s angular motion, and likewise 
the ratio of the said forces and de¬ 
viation from the said tangent, when 
the planet is pa.ssing through the op¬ 
posite semicircle of its orbit. Your 
Correspondent, in order to show that 
a double projectile force is always 
equivalent to a quadruple power of 
gravity, admits the projectile power 
to be such as to carry the body from 
A to B in the same time as the force 
of gravity would carry it from A to C; 
the forces in this case are conse¬ 
quently equal, in passing from a state 
of quiescence. Now, your Corre¬ 
spondent surely does not mean to 
conteuil, that these forces will carry 
th'; planet in a circular orbit, as he 
says that the force of gravity is con¬ 
tinually increasing. Granted it is so, 
and conseipiently the planet would 
sooner arrive at the sun than if the 
forces were uniform, as it would be 
impossible for the projectile force to 
overcome the central force, in spite 
of any thing your Correspondent may 
say to the contrary, uidess tin- ibrees 
impressed in the two dircciions at 
the commencement of motion were 
in a very different ratio. 

The reason, I presume, why a dou¬ 
ble projectile force is said to balance 
a quadruple power of gravity, is from 
the relation which a "small are bears 
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to its versed sine; i. e. the versed siuc 
of a small anjflo is four times i^reater 
than it is for the half of tliat anafle, 
while the are is double only, lienee 
the ratio of the forees are inversely 
as the times in ^vluoh the forces arc 
|»'ciieratcd. But if we supnosc a pla¬ 
net to eoimnenee its motion froinany 
point in its orbit, it will have passed 
i>ver a certain portion of its orbit in 
one second of time, the vcrsetl sine 
of tliis arc is equal to the difference be¬ 
tween the tan<(cntial and circular mo¬ 
tions, and the phinet will, of course, 
have acjpiired a different line of di- 
rectioti, or a deviation from its ori- 
jfinal course, equal to the planet’s 
angular motion in its orlpt; and so 
on for each second of time suc¬ 
cessively, making as many tangen¬ 
tial directions as there are moments 
of time, the deviations from the tan¬ 
gential directions heing constant in 
all parts of a cinmlar orbit ; and m 
elliptical orbits the above ratio will 
be as the radius vectors of the orbits. 
In fact, there is no particular taiigeiit 
to compute from, as the motion of a 
planet, in every part of its orbit, is 
composed of an infinite mimher of 
tangents, and, therefore, the compn- 
tatious ought to he made from the 
tangent (or the direction acquired) 
immediately prccedinjj the,instant of 
time for which the ratio of the forces 
is cuinpiitcd. We are told, that for 
one hour the ratio of the forces is 
double, foT two hours quadruple, &c. 
Quere, the ratio of the forces from 
the creation of the world to thc pre¬ 
sent time, or for (JOOO years, at the 
same rate ? I w'ish, however, to im¬ 
press 'on the mind of your iCorre- 
snondent, that it is not the i^tio of 
the forces for an arc of 30, 60, or 90 
degrees, that is required to illustrate 
my nroposition, but simply the ratio 
of the forcc.s necessary to retain a 
planet in a circular orbit. 

Having extended this paper to a 
greater length than I at first in¬ 
tended, 1 snail, therefore, conclude 
with begging of your Correspondent 
to be tnercinil, as he pledges himself 
to sliow Ska fuUacy oj my arguments^ 
even if I present him with u mathe¬ 
matical UEMUNSTRATION OF THE 
xpiiTH of what 1 msertl 
Oct. 1,1824. MAJERTINGUN. 


r.S. If your Correspondent refers 
to Martin’s Mathematical Institu¬ 
tions, vol. 11 . p. 73, or to the Impe¬ 
rial ICncyclodedia, l>y Mr. I'i.xley, 
vol. iir. p. 454, he will there find, 
for Ins t'dilicalion, from a jlnximuil 
solution, tlmt the i>ro]cclileJoire infi¬ 
nitely exceeds Xhe central force in cir¬ 
cular motion! 


HINTS KOtt IMFOVEMENT OP THE 
COMMON LATHE. 

Sin,—On looking over No. 21 of 
your MagaKiiie, a most l aluulilc me¬ 
dium through wliicli every one may 
odd his mite to the fund of informa¬ 
tion, 1 was much pleased, though no 
practical mechanic,with the improve¬ 
ment of the Turning Lathe, by Mr. 
E. Williamson, without anticipating 
the uiconvcnience pointed out in prac¬ 
tice by W. K. S-N, in No. 32, 

whose iinproTCment would certainly 
prevent the friction of the band, but, 
at the same time, would take away at 
least one-half of the jiower of the 
hand from the working part of the 
latlie.- With submission to practical 
and, therefore, better judges, it up- 

t iears to me, that if the working pid- 
ey of the lathe had asufiidentiy u ide 
flat groove, and that if to Mr.M'i'llimn- 
son's was added a small friction- 
wheel, or roller, low enough to re¬ 
ceive and guide the band upon tlmt 
inillcy, and another above, to receive 
the band as it came off the pnUey, 
these contrivances w'ould prevent the 
friction of the band, and, at the same 
time, secure its full power upon the 
pulley. ITicse friction-wheels should 
be metal, and work upon a small 
axle, which might easily be fixed to 
the head of the lathe. 

I am. Sir, &c. 

Wellingborough. A. IJ. C. 

[.\n irnprovcnieiit nearly similar to 
that hem .«nggcsted is described by an<»- 
ther Curres]>oudent, at p. 468, voL ii. as 
having been put in piactice.—Eo.J 


PniCB OF STEAM ENGINES IN 
FRANCF.. 

The immense price (diargcd for 
kSteam Engines iii loanee has deter¬ 
red many persons of limited capital 
from employing them. ITiere »re 



KnENCII POLISH—SAFETY FOR 

not more than three steam eiit'hie 
niaftufiu;toric3 in France, tbe hir^jest 
of which is in Paris, wliich beloiiits 
to (^assiinir Perrier ami other Freiic'i 
ami Fiijvlish cayitallsts. 'J'hc eii,»im‘s 
are there char}»-e(l double the uiiiomit 
which is ])uid in Ihi^laud. In in¬ 
trinsic qnulily they resc'inble our 
own ; but, nltlx>>u.i>:li this inanufac- 
t(»ry is superintended by an Jinjflish- 
iiian, the French workmen know so 
little how to Ixaadle iron, that the 
ciiifiiies are any thiiuf rather than 
ejxecimens of perlection as to out- 
trard appearance. AJ any private tren- 
tlcmcn in France have had. small 
steam ciufincs erected upon their 
{^rounds, tor the more plentiful sup¬ 
ply of water. Aloiisieiir Latitte (a 
lirst-rute Paris hunker) has uncut an 
estate near Paris, Avhieh cost him 
upwards of .‘50,000 francs (1250/. 
sterling). 

FRENCH POLI.SH. 

Sin,—Von will ohU;^e inehy making 
tlic folloxFina: iiu|uiries, as your Cor¬ 
respondent, “ Josias Alufray,” in 
p. 272 , kindly promised further iufor- 
lualioii, if required :— 

1st. Docs Ills method apply to new 
work or old ? 

2!id. If to new, what process (if 
nnv) is necessary before pnltinij on 
tluo ini.Nture ? 

iird. AN'llh what is it to be “ well 
W'ashed oft'? ” 

4th. if with water, warm or cold, 
will it not raise the ifrain of tlie 
wood ?—and, 

IIow is the wood to l>e made 
smooth a<;uiu ? 

Aug. 20. A Constant Ueadf.r. 


SAFETY FOR THE DEAD. 

Sin,—Cannot some of your im- 
meroiLS readers furnish the means 
of applyiiipf a detonatinj? principle 
to a pound of gunpowder, to be 
placcu inside of a cofliu, so as that, on 
Its heing forced open, the powder 
should ex|)lode and blow up the resur- 
reetion-man ? I think the tiling very 
practiealde, and that it might form a 
profitable subject pf a patent. No 
uanger could possibly cosue to iimo< 
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cent people ; for, in ilic course of a 
fortnight or three weeks, the pm- 
powder would lose its cllieacy, fruvn 
damp, and, at the end of Unit period, 
till! body would be too far gone to be 
an object of theft. 

1 am. Sir, yours, &c. 
Holboi'ii, Aug. 6th. , T. P.A. 


P II O B L E A1 S. 

1st. From any given parallelogram 
it is reipiircil to cut off from eacli 
corner its fifth part, so that the re¬ 
maining fifth part shall be « paral¬ 
lelogram similar tothc original figure. 

2ud. Within a given parallelogram 
to describe another, that shall he 
equal to 2-5ths of its area, and divide 
the remainder into four parts, whose 
areas shali be mutually equal. 

G. A, S. 


INQUIRIES.—No. Gff. 

Sir, —^Bcing desirous of pulhhing 
and aplUting some large fossil remains, 
composed chiefly of ferrugiuous lime- 
stone, I wisli to erect a lathe to enable 
me to neeompllsh my purpose with a 
greater - flieility than arises either 
from friction on a plain surface, with 
sand interposed, or from rutting with 
iron and gaud. Will any of vour 
Correspondents have the goodness 
to inform a brother reader of the 
“ Mcehaiiics’ Magazine,” how many 
ditl'erent sorts of grindstones will 
be reijuisite, and where I,cau pro¬ 
cure them ? 

I am, Sir, &e. 

O. S. R. A. 

Shccriiess, August 22. 


NO. /().—ARCHITECTURAL DRAWING. 

Sir, —In delineation of our ancient 
architecture, I have often experienced 
a great deal of trouble and ineouve- 
nienee in drawing the profile, of the 
mouldings or ornaments in au accu¬ 
rate manner, without first being at 
the trouble of taking a cast in plaster 
or cliiy, which, by-lhe-bye, is not a 
very clean nor yet a very pleasant 
operation. .Now, to avoid this irk¬ 
some method, if any of your inge- 
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INQUIRIES—CORRESrONDENCE. 


hIous Correspondents will, tlironj^di 
the medium of your truly valuahle 
Arork, give a more expeditious, and 
at the same time a cleaner method, 
they will confer a great l)eiietit on. 
Sir, yours truly, 

Finicai.. 

Mauniiigtrec.» 


NO. 71. —RECriiATlNG THE HEAT OF 
HOT-HOUSES. 

SrR,—1 hare had an application 
from a gentleman residing in the 
country, for information respecting 
an invention for regulating the Heat 
of Hot-Houses. Such an invention 
was patented, I believe, some few 
years since, and was considered at 
the time, I recollect, to possess great 
merit, h(»th as to the perfect origi¬ 
nality of the idea, and the success 
with which it effected its intended 
object. If any of your Correspond¬ 
ents will have the goodness to give a 
reference where one of these ma¬ 
chines may be seen at work, and also 
give a description of the principle 
upon which it is formed and acts, he 
will much oblige 

A Subscriber. 


No. 72 .— SUOAR FROM BKBT-ROOT. 

Sir, —In Dr. Willich’s Lectures 
on Diet and Regimen, is an observa¬ 
tion on the Beet-Root (I presume 
the Red is meant), “ that it has been 
proved, that fourteen pounds weight 
of the root produced one pound of 
raw sugar, exceeding sweet, and 
without an intermixture of any 
other taste.” If any of your nu¬ 
merous Readers and Correspondents 
would have the goodness to inform 
me, through the medium of your 
highly valuable Magazine, the pro¬ 
per process for obtaining this sugar, 
1 shall feel very much obliged to 
them.—I am. Sir, 

Your obedient servant, S. E. 

P.S. In your Magazine, yo1._ i. 
p. 324, is an account of a Filtering 
Machine. Allow me to say, that I 
ha^'chad one constructed, and'find 
it answers the purpose extremely 
well. 


CORUKSPONDENCE. 

G. A. S. and S. R. are requested to 
send to our Publishers' for letters ad¬ 
dressed to them. 

Ha.s J. VV. received the letter which 
wa.s transmitted as he directed ? 

U'e long to hear again from R. B. 

Wc shall gladly avail oui'.sclve.s of Au- 
rutn’s Gleaning.'^, but request that they 
may he of as pi-aetically useful a descrip¬ 
tion as possible. 

A Member rails at us unmercifully, for 
withholding the other letter promised by 
Dr. Birkbeck at the conclusion of his 
last (see p. 43P, vol. 11 .) He should have 
first made sure that we liad received such 
a letter. Dr. R. be it known, has not 
done what he promised to do. He brougiit 
a charge against us, or rather our in- 
formauU. of being guilty of fabrica¬ 
tions and falsehoodshe wa.s imited, 
and stood pledged, to make good the 
charge; but though four weeks liave 
since passed away, he has not favoured 
us with another word ou the subject. 
Wc may now, wc presume, take it fur 
granted thiit Dr. R. tiiids he has asserted 
uj/iat he rmnot prove. 

A “ Constant Reader," at Birmiug- 
ham, is not, we dare say, the author of 
the bonk he praises so much; but we 
should like to see it, and judge for our¬ 
selves, before we mcouimcna it to our 
reiulcrs. 

We cannot open our pages to B.’s de¬ 
fence of iMr. Partington from an attack 
which did not originate there. And, 
moreover, w'c can never be satisfied, on 
any sliowiiig of the case, that it is i iglit in 
the printer of a work to show the proof- 
sheets of it to any other person tiian the 
author or edihir. 

We feel obliged to Mr. D. of Bath, for 
his valuable papers, and shall be happy 
to hear often from him. The letter 
whicli he- expects will be forwarded 
through the cliauiiel he points nut. 

The Spedmens alluded to by J. W. have 
not yet reached us. 

ConimuDfcations received from—A 
StafTordshlre Land-drainer—No Archi¬ 
tect—Kong Foil—^W. H. E. Chemicus— 
P. T. R.—An Kiigiiicer—A Goldsnuth’.s 
Apprentice—E. O.—Cassar Borgia—U. N. 
—No Lapidary—P. D.—Steadfast—W. 
Smith —Monitor—Philo-Birkbeck (for 
whose paper we shall endeavour to find 
room ill our forthcoming Suppleincnt)— 
G. G.—S. Roberts—A Mechanic’s Rib-* 
A Man in the Moors—Tenor—G. Wil¬ 
lis—A. G.—E. G. Petworth. 

G. M. B. wishes to know where Mr. 
Ellington's Patent Lock, descrilied in 
our .S7th Number, is to be procured in 
totvn ? 


Commiinicatiaiis (pout paiil) to Im luldresMHl to 
the Editor, at the Poblisdieri, KNIGHT and 
Lacey, &&, Peteraaster-tow, London. 
Frioted byB,BaNSLSY, Bolt-court, Ftevt'Stmt 
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“ Lord Bacon icenis to limit PJiilowphy lo tlic kiio>«I<'i]g« of iLinga useful; recommending, 
above all, the study of Nature, and '^bowiiig that no progress can be made therein but by collect, 
mg facts, and comparing experiments.'’— Ptnguson. 

CAMERON'S SODA WATER APPARATUS. 



Sir, —^In looking over some of the for combining carbonic acid gas with 
foregoing Numbers of your very use- water, in the large way, in answer to 
ful Miscellany, I cannot help think- “ Medicus,” p. 299, vol. i. which, 
ing it somewhat strange, that no on- from the ingenuity displayed in its 
swers are given to many of the use- construction, deserves, 1 think, to be 
fill inquiries; pnd knowing it to be better known, 
your wish that your readers should _ ITie vessel A, in the Fig. conUun- 
answer them, in preference to any ing about fifteen gallons, is form^ 
other way, I have taken the liberty or cast iron, six-eighths of an inch 
of sending the following description thick, and lined with sheet lead, of 
of an Apparatus, invented by Mr. from eight to ten ;|^ounds Mr square 
Charles Cameron, chemist, Glasgow, foot, havmg an agitator, B, covered 
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66 


CAiMIROM’s SODA WATBR APPARATO9. 


with lead, working on the pivot be¬ 
low, and dirough me stufling-box C. 
By the opening at 1), the vessel is 
filled up to the dotted line with a 
mixture of whitening and water; the 
vessd E, containing two gallons, is 
formed of lead six-eighths of an inch 
Uiiek, and is filled with sulphuric 
acid up to the dotted line; the acid 
is kept from falling down into A by 
the lead plug F, which is conically 
pointed, and fits into a correspond¬ 
ing conical opening in the lead pipe 
G; the plug moves straight up and 
down through the stulHng-box U, 
and Is prevented from tunuu^ round 
by the pin K, which moves m a slit 
in the bridle L, the screw M being 
riveted loose into the top of the bri¬ 
dle ; by this means the conical point 
of the plug is preserved from injury, 
p it is merely lifted out of the open¬ 
ing, and again pushed into it. This 
is more complicated than a common- 
formed glass or lead stop-cock, but 
neither of them will answer where a 
high pressure is applied. The pipe 
N, inserted into the top of the vessel 
E, and into the pipe S (which encloses 
the plug), preserves the equlQbriura 
of pressure; so that the sulphuric 
acid rises no higher in the pipe S than 
in E, and consequently presents the 
brass work of the stuifang-box. 'llie 
intermediate vessel o, containing three 
gallons, is formed of thick lead, or 
cast iron lined with lead, and filled 
with water up to the dotted line. It is 
employed for retaining any of the 
sulphuric acid, in case it should be 
carried over by too strong an effer- 
■Tescence. The vessel V, containing 
sixteen gallons, may be formed cither 
•f copper tinned, with an agitator of 
the same metal, or of cast iron lined 
with lead, of from six to eight pound 
imr square foot, and an agitator of 
piaplewood, which mves no taste to 
the water. It is filled to the dotted 
line with water, and a proportional 
quantity Of ■corbonate ot soda, mag¬ 
nesia, or other substance, to be im- 
prqgaated. T is a pressure-guage, 
oontaimog raeivury; in the F&. it is 
plved On the top of the vessel, but 
It is more convenient to place it at a 
little distance, forming a communi¬ 
cation by a pipe. The communicating 
pipes are 1 «m1 , and ^ir several uses 


are distinctly evident in tltc figure. 
When the vessels are filled, the mode 
of operation is extremely simple. On 
turning the nut M, the sulphuric acid 
is (dlowed to come in contact with thu 
whitening ; carbonic acid is necessa¬ 
rily disengaged, and in quantity and 
rapidity proportional to the quantity 
of sulphuric add let down. , 

If the vessels were suflieiendy ca¬ 
pacious, 10,000 gallons of carbonic 
add would be instantaneously pro¬ 
duced ; but by the alternate turuiiig 
of the nut M, the sulphuric add fa 
allowed to fall down m small por¬ 
tions, which regulates the disengage- 
lueiit of the gas, and prevents too 
great an effervescence, as the gas is 
still accumulating. Haying no way 
to escape, it passes over into the ves¬ 
sel V, and is there absorbed by the 
water. In this way, a pressure of from 
20 to 30 atmospheres may be throwii, 
into the vessels. It must, therefore, 
be obvious to every man of science, 
that if the vessel A were connected 
by a pipe with the valves of an engine 
somewhat similar to a steam engine, 
the vast pressure which can be so in¬ 
stantaneously produced, would raise 
and depress wtemately the piston of 
a cylinder; that cylinder, too, would 
only require to he l-20th the diame¬ 
ter of the steam cylinder to have an 
equivalent power, and the gas w’ouhl 
be reduced to one atmosphere by its 
alternate escape at the opposite valves-, 
no water being required tor condensa¬ 
tion; but, unwrtunately, the expense 
of su^phuric acid, from the quantity 
required (when the gas is ultoued to 
escape), presents an insurmountable 
obstacle as a substitute for the steam 
engine. Since Mr. Cnineron discoi 
vered the power obtained by the pro¬ 
duction ot carbonic acid, and put it 
into practice four years ago—fact 
which was noticou in most of tire 
journals and newspapers of the day— 
Sir H. Davy has turned his attention 
to the subjtect, and ^scovered that 
gases, at a high pressure, arc power- 
rally acted upon by slight increments 
of temperature, and that the pressure 
Is astonishingly augmented. 

This circumstance affonls groinid 
to hope that an engine, constructed 
on the principles of the Rev. Mr. 
Sterling’s air engine, may yet be 
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made to emial, and, in many cases, 
to supersede the steam cnj^inc. 

Tlie foregoing is the substance of a 
letter written to Dr. Brewster by the 
invemoi. and published in the £diu- 
burgh Philosophical Journal. 

1 am, 8ir, &c. 

James Marsh. 

Woolwich, Aug. 14. 


IMPREONATINR FIXED OILS WITH 

ESSENTIAL AROMATIC OILS. 

Sir, —^'I'lic subjoined passage, re¬ 
specting the art of impregnating 
fixed Oil with the essential Oils con¬ 
tained in aromatic Seeds and Jlark.s, 
I hare extracted from a small ^^'o^k 
on the Medical Topography of tke 
Interior of Ceylon, by Air. Alar-sliall. 
Pray give it a place in your \\idcly- 
circnlatcd publication ; some of the 
chemical readers of which will, ])er- 
haps, be kind enough to state, through 
the same channel, whether tlicy con¬ 
sider Mr. Alarshall’s conjecture re¬ 
garding the mode of compounding an 

oil of holy ointment,” as directed 
by Moses, Exodus xxx. 22, 24, pos¬ 
sesses a feasible foundation. 

F. P. C. 

The Kandyans, as well as the na¬ 
tives of the Peninsula of India, arc ac¬ 
quainted with the art of preparing com¬ 
pound and odoriferoiLS oils, by impreg¬ 
nating fixed oils with the es.sential oil 
which is contained in aromatic seeds and 
barks. Oils of this kind ave occasionally 
externals applied by the Kandyan Vede- 
rales. The process is as follows :—After 
the aromatic substances are coarsely pow¬ 
dered, they are put into an earthen ves¬ 
sel ; the fixed oil is t hen atided, and af¬ 
terwards water, sulTicicnt to cover tlie dry 
substances intioiluccd; the vessel is put 
upon a fire, and the water made to boil; 
the boiling is continued until great part 
of the water is e.\haled. During this pro¬ 
cess, the essential oil of the arnmatioi 
Enites with the fixed oil, and impreg¬ 
nates it witli the peculiar fragrance of the 
odoriferous seeds or barks uswi. Per¬ 
haps a knowledge of this fact may con- 
trinute to obviate the difiiciilty brought 
forward by the compilers of the French 
Encyclopedia, in regard to 'the cinnamon 
tneutioned in Scripture. They ave^ that 
yhe kinnamonofihe Hebrews, menfSoiied 
in Exodus, chap. xxx. is not that of the 
Greeks and Homans, the modern cinna¬ 
mon. Moses was ordered (see verses 22, 
2.3, and 24) to take cinnamon, and other 
ai'omatic substances, of which he was to 
make ** an oil of holy ointment,” fw the 


purpose of anointing the tabernacle, &c. 
The Encyclopedists profe-s to think, that 
the -substance here designated by the 
term “ kinnauion,” must have been a 
gum, or an oil, lather than an oduri- 
ferou.s bark. Immediately after the enu¬ 
meration of the arninatic suhstfiiice>i, 
Moses is directed tlieretvith toprejiare 
“ an oil of holy uhitmeiit,” an ointment 
compound, after “ the art ol the ajsotlie- 
cary, a holy anointing oil.” 3 he process 
for preparing the oil, or ointment, is lU't 
funner stated. There i.s iiiiich piobabi- 
iity that the holy oil was prcimrcd in a 
manner approximating to the procoa.s 
above detailed. 

‘‘ The following are the articles di¬ 
rected to be used liy Moses in eumpound- 
ing the holy oil, or ointment: — 

Shekels. Llw.Troy 

M> rrh. .'SttO, o:' about J s 

Sweet cinnanioii_ 2o0 .... 9 

Calamus (aenrus c.ila -1 

rails), Indian sweet! 250 .... 9 

rush.J 

ravsia. 500 .... 18 

Olive oil, a hill. 10 

“ Water alone is wanted to ccjinpletc 
the requisite substances needt'.il tor the 
above pioce.ss. 

” Should the process adopted by Mo'ics 
for prep.iring perfumed oils Inuelieen si¬ 
milar to the one practiced by the Indiati 
doctors, .some conjectinv uiay ht' formed 
in regard to the nature of tile composi¬ 
tion designated in Seripture “ an Jiolv 
ointnieiit,” and a “ lio.y nuoiuting oil.” 
It would u|ipear, hi tl>e 2.i<l and 24th 
vtTse.s, that cinnamon etiteud largely 
into the composition of the “ holy anoint¬ 
ing oil.” 3'iiis suhst.incfinnst, tlierefore, 
have been extremely precious. In ancient 
times, the trade in cinnamon was very 
circuitous; a circumstaiiec which ren¬ 
dered tlie spice of giccit lalue in India.” 


FOUL APARTMENTS. 

Hold your head as high as you can— 
when obliged to go into a place where 
'■.he air is foul; iToiil tilr aluays sink¬ 
ing to the bottom of an ajiaVtment. 
Do not sit or lie down as you value 
your life. 

GIVING CREDIT. 

Avoid giving/owg credit, o’.en to 
your best customers. A man who 
can pay easily will not thai'k vuUijipr 
the delay, and a slack or i.oubtnil 
paymaster is not so valuable a cus¬ 
tomer that you need care about losing 
him. When you lose a bad pay¬ 
master from your books, you only 
lose the chance of losing yoiir money. 
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MINUS. 

Sir,—" Piger,” in your last pub¬ 
lication, has started a subject upon 
which I should very much like to 
have my reason convinced. It is cer¬ 
tainly irrational, so far as my powers 
of comprehension go, to say that 3 
times less than nothing, multiplied 
l»y 3 times less than nothing, should 
produce 9 whole numbers. 

Su])pusc a=8, — A=4, according to 
this rule of Algebra (which, although 
1 am sure it must be correct, 1 want to 
be convinced of), when multijilied by 
— b, produces thus : 

a — b a — b 

-b + b 

ab + b 6=48. ab—lb=:\6. 

So that a — b X — 6 produces 48, and 
a—b X + A produces 16. 'fhere is some 
paradox in this, while produces 
only 

5, 4, 3, 2, 1, 

- 2 , - 2 , - 2 , - 2 , - 2 , - 

-10, - 8, - 6, - 4, - 2, 

" Here, of course, we find the scries 
inverted, and the ratio doubled. Fur¬ 
ther, iu order to illustrate the subject, 
we may consider the ratio of a scries 
of fractious between 1 aud 0, as in- 
definicely small, till the last term 
being multiplied by — 2, the product 
will be equal to 0. If, after this, tlie 
multiplier having passed the middle 
term, 0 be multiplied into any nega¬ 
tive term, however small, between 0 
•ml —1 on the other side of the series, 
the product, it is evident, must be po¬ 
sitive, otherwise the series could not 
goon. Hence it appears that the taking 
of a negative quantity negatively de¬ 
stroys the very property of negation, 
and is the conversion of negative tutu 
positive numbers.” 

I am. Sir, 

Your obedient servant, 

Roderick. 

IBth October, 1824. 


BOOKS ON TURNING. 

Sir, —Will you permit me, through 
th^ medium of your excellent w'ork, 
to thank G. A, S. for having given me 
the first intimation of there being 
such a work on Eccentric Turning as 
Mr. Ihbetson’a. I have just procured 
' the volume from London, and think 
it • valuable book of instructions for 


I have consulted several TrcatiscB 
on Algebra witlunit coining to a clear 
conclusion, and I hope some of vonr 
readers will do me the favour to illus¬ 
trate this subject l>y an example. 
The Note, page 9, in Euler (Hewlet 
and Humor), is the nuKst satisfuc;tory 
xpluiiatiun that 1 have met with, 
hut it certainly stops short before 
it has convinced me that — 3 x — 3 
= 4-9. 

“ We may illustrate the present sub¬ 
ject in a different way, and show that 
the product of two negative quantities 
must be positiv e. 1st. Algebraic quan¬ 
tities may be con.sidered as a series of 
numbers increasing in any ratio oi; 
each - side of nothing to infinity. Let 
us assume a small pint only of such a 
series for the present purpose, in which 
the ratio is unity, and ht us multiply 
every term of it by — 2. 

0, - 1, - 2, - 3, -4,-5 

2 , - 2 , - 2 , - 2 , - 2 , - 2 

0 H- 2, + 4, -t- 6, -f- 8, 10. 

beginners in eccentric turning. I 
hope we shall soon receive the in¬ 
formation which your Correspondent 
G. A. S. has offered you, with the 
drawings of the chucks and tools 
which are used iu the art of turning. 
There is another hook which, per¬ 
haps, is not generally known, and 
which was published ‘about a year 
after Mr. Ibbetson’s, by Mr. Hitch, 
eutltlcd " Specimens of the Art of 
Ornamental Turning, in Eccentric 
and Concentric Patternssold by 
^kelton and Co. Southampton, and 
Whittaker, London. It contains six 
large plates, engraved by Lowry, of 
vases, temples, and pagodas, making 
handsome ornaments for chimney- 
pieces. 

Inquiry. —I shall be exceedingly 
obliged to any of your Correspon¬ 
dents, if they will inform me of the 
best method of staining or dying ivory 
red and black, such as chess-men, 
billiard-balls, &c. I have tried the 
receipts given in books, but the co¬ 
lours produced by them are not so 
beautiful as those produced by the 
manufacturers of brilliant balls. 

I am, Sir, &c. 

An AuaTcun Mecuani:':. 

Falmouth. 
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ON THE STRENGTH OF LEATHER. « 

Sir, —In most of our elementary 
treatises on mcchaiiies will be found 
tables of the streuirtli of various sub¬ 
stances, such a.s tiie different metals 
and various species of wood, and also 
of ropes and conls: but 1 am not 
aware of any ijood experiments on 
the Strength of licather published in 
any of our books of jfcneral circu¬ 
lation ; and as leather is an article of 
very extensive use, both in harness 
ainf in inacliinery, I consider it an 
<d(icct of some importance to be a 
little ac(|uaintcd. with its strength; 
for the benefit or amusement of your 
readers, 1 lieg leave to send the result 
of some experiments on that subject. 

1 took a pieec of good leather, 
inanufat'tured from a cow’.s hide, such 
ns i.s usually made into harness ; 
len:j:rh l;i.;{() inclies, width 1.3:2, 
tliiekju'SH 0.11, and weighing 1.2 
ounces avoirdiipoise. In order to as¬ 
certain the pioportion of extension 
to the weiglil applied, I had two 
marks made on the strap, at six inches 
distance. 


The extension of six inches bv 
1201b. was 0.7 


170 

— 0.9 

220 

— 1.0 

270 

— 1.1 

320 

— 1.24 

370 

— 1.44 

420 

— 1.65 

470 

— 1.66 

620 

— 1.70 

600 

— 2.00 

680 

— broke. 


The fracture was not at the centre of 
the strap, where the contraction wtm 
the greatest, but at one end, occa¬ 
sioned by a slight cut of the vice by 
which the strap was held. 

The ratio of extension by half 
the brctaking weight, expressing the 
length by unit, was 0.22, or nearly 
one inch for every 4 and i inches in 
length ,' the force of cohesion per 
square inch being 3.9Hlll)s. and the 
modulus of cohesion equal to 10049 
feet. 

In a similar manner I tried other 
species of leather, and obtained the 
following results: 



Cohesion, 
lbs. pt rsq. 
inch. 

Modulus of 
cohesion in 
feet. 

Ratio of ex¬ 
tension, by 4 
breaking wt. 

Calves skin ----- 

1890 

5050 

0.166 

iShcep skin (basil) - - - 

1610 

5600 

0.191 

Hor.se skill (white) - - - 

4000 

11000 

0.187 

Horse skin (kip) - - - 

3200 

7000 


Horse skin (cordovan) - - 

1680 

3720 


Cow skin, as above - - - 

3981 

10049 

0.22 


T<v find the weight necessary to 
break or tear asunder any strap of 
leather, it is only necessary to ascer¬ 
tain the weight of one foot in length 
in lbs. and decimals, and multiply 
the modulus in feet by the weight so 
found; the product will be the great¬ 
est load the simp will bear, even 
when the leather is new, but not 
more than ^ or | of the weight thus 
found should be trusted for any con¬ 
siderable time. B. Bevan. 

CENTRE OF GYRATION. 

Sir, —^Dr. Olinthus Gregory, in his 
excellentTreatise on Practical Mecha¬ 
nics, art. 312, has inadvertently (d^en 
an incorrect theorem for finding the 
centre af gyrntion of a cylindrical 
ring, and, unfortunately, tnis error 


has been copied into Morrat’s very 
useful Introduction to Mechanics, 
pc^e 3S1; and as the most essential 
part of a fly-wheel consists of such 
a ring, some of your practical read¬ 
ers may be a little puzzled by this 
error in books of such general utility. 
This notice, I trust, will be accepted, 
as it is intended to prevent practical 
crtors, and not to depreciate the 
value of the above-mentioned pub¬ 
lications. 

Let R denote the distance from the 
centre of the fly-wheel to tb** outside 
of the rim, and r the distance from 
the centre to the inside of the same, 

- R4__ ^ 

centre of gyration of the rim. 

B. Detan. 
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[A knowlcdi^e of (Ji’oinpti-y i-* so psspntial to the greater part of our prac¬ 
tical mechanic:!, that it >\oiil(l ►cciu surprising so little has lieeii done 
towards reinicrinir that science ,i j’opuUir lUnU. It becomes not a writer 
upon the same »ui»ject to censme his nredeecsso’s for the inadequacy of 
their works to effect such a dc<iitil»l'' emulation .iinoiigst the artisiins of 
onr country—amony''t that cl.isn of men upon whom the prosperity of 
this country mainly depends ; nor, in'iced, do 1 think that ])n‘reding 
writers deserve censure, for their olijci I, has not been so mncii to facilitate 
the ac(iuisition of a ('(''arse of Problems >ihich may be rcqiiiri'd in the 
practice of anv paTtiuilar trades, as to crciatc a spirit of philosophical 
impiirv, and make a race of speculative geometers. However, so far as 
my liinitcd acquaintance with the oper.itivo ctnphivment.® wlucli require 
th(5 aid of geometrical knowledge (puditics me for the task, I ^Indl gladly 
so far contribute to uiy country’s welfare in the ]>ublieation of a ceiir.^e 
of problems lor the use of that class of my countrymen. I had, in lee«l, 
some time ;igo, p’'()jcct‘.'d a course wliicdi 'hoiild commcju-t* with the tirst 
priuciphis of the science and the nuliinents of lineal drawjn<r, and C(d- 
lecff'd a large stock of matiirials for tiie purposes of illnsiriilion ; but, 
finding that tiu; gentleman who signs (i. .A. S. has (h'tcrmincd upon a 
similar undertaking, and fe(?ling ii'<sure(l of his cvtcn^iM' Icarniiixf as a 
geometer, and his intimate kuowlodgc of the practice and ajiplications of 
the science, 1 feel happy to give up the task into bauds every way fitted 
for its most complete performance. Aly deti'rmiirilion not t > tri'^pass 
upon the manorial rights of Air. »S., however, does not forbid me entering 
upon the geometry of solid bodies, their intersection-', dc. This branch 
has scarcely been noticed by any man of science in this country, except 
Mr. Nicholson, with any practical intentions; 1 shall, thcrefnre, endcjivour 
t(' place it in so familiar a point of view' as to he comprelu-iidod by fhosi; 
whose minds have not bee.n very long initiated to such pur-'iiiis. Such is 
my aim ; how far I succeed is not for me to even guess : all 1 cun say is, 
that I have intended well, and done my best.] 


No. I. 

THE SPHERE AND CVIil.VDEB. 

Prob. I.—To transfer any given 
circle from the surface of a sphere, 
cone, or cylinder, to any flat surface. 
Take any three points. A, B, C, in 


the given circle ; and with the dis¬ 
tances AB, B (I, .V, construct the 

triangle AB('; then the circle de¬ 
scribed about this triaugh' is equal to 
the given circle upon the cone, sphere, 
or cylinder. (Fig. 1.) 



Note 1.—will be practicsilly most figure for,tbe sphere, the other cases 
conTenient to take A B equal to B C. being so similar as to require no ad- 
Note2 .—I have only inserted a ditional diagram. 
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Pnoiik IL—>To find the pole of a 
given great circle of the sphere. 

Dbf. I.—Ili»may be necessary here 
to remark, that the vo/e of a circle 
on the sphere is that point in which 
the compasses are set to describe such 
circle. 

Def. 2.—A great circle is the 
largest circle that can be described 
upon the sphere, and always divides 
the sphere into two equal parts. 

Dbf. 3.—^rhe less circles of the 
sphere are any which can be drawn 
to lie wholly on one side of a great 
circle, or which, when transferred to 
a flat surface, We a less diameter 
than the great circle. Such are the 
parallels of latitude on a terrestrial 
globe. 

Dep. 4.—By the plane radius of a 
circle, we mean the radius of the 
transferred circle; and by plane circle 
we mean the tninferred circle. 


JSt*. 



Brob. III.— To find the great 
circle of any given sphere^ and thence 


Def. 6 .—By the describing radius 
we mean that opening of the com¬ 
passes which is required to describe 
any circle on the sphere. It is always 
greater than the piiAne radius. 

Having premised these definitions, 
we now proceed to the construction 
of the problem. 

LetDE (Fig. 2) be the plane great 
circle : divide the semicircle equally 
in F, then the opening F D is the de¬ 
scribing radius. Fix one point of the 
compasses in any point, D, in the 
given great circle on the sphere. 
Fig. 3, and describe an arc (or, as it 
is more frequently called by work¬ 
men, an arc/i); remove now the foot 
of the compasses to another point, 
K, in the given great circle, and de¬ 
scribe another arc, cutting the former 
in F. This point F is the pole re¬ 
quired. 


Hy.S 


V 



to describe that circle from any given 
point as a pole. (Fig- 4.) 





With any describing radius takra to a plane. J4*t N L be the describ- 
at pleasure, draw a circle upon the ing ^ius, upon which, as a diapie- 
aphere, a«d by Prob. I., tranfer it ter, let the circle N M L be drawn. 
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With the plane radius of the same 
circle on tlie sphere, N P, describe 
the arc PRl cutting the scinieirolc 
in M. From O, the centre of N L, 
draw the perpendicular (> Q, and 
prolong L M to meet it in Q. Then 
QL is the plane radius of the re¬ 
quired great circle. Draw QII pa¬ 
rallel to M; N will cut the plane 
circle in R, so that R L is its describ¬ 
ing radius. 

Note .—^The mode given of per¬ 
forming the last operation is noticed 
here, principally to recommend the 
use of the parallel ruler to every one 
who lias the least occasion for lineal 


drawing : it is cheap,* portable, and 
of more general use than any instru¬ 
ment whatever, except the compasses 
and sector. 

Proh. IV.—^I'o draw a great circle 
that shall pass through two given 
points on the sphere. 

Let A B be the two given points. 
Find (Fig- S) great circle of the 
sphere (by Prob. ill.), and with its 
describing radius, and the two given 
points as pole.s, describe arcs te cut 
each other in C. This point C is the 
pole of the great circle which passes 
through the given points. 

* I think, as low as two shillings. 





Prob. V.—^Tj find the pole of a 
less circle of the sphere, and thence 
to draw another circle parallel to it. 

(Fig- 6;) 

^ Und the plane radius of the given 
circle, and set it off successively 
from any point O in that circle, the 
distances (J R, R S, S P, PT: through 


RT and O P describe great circles. 
Their interseetion, M, is the pole re¬ 
quired ; from which any other circle, 
N N, being described,will be parallel 
to the given circle () P. 

Prob. VI.—^To draw a circle at 
any given distance from a given circle, 
and parallel to it. (Fig. 6'.) 


M 



Draw (by Prob. V.) a great circle, chords take the chord of the sum or 
N M N, through thepolc of the given dififetence of the given distance be- 
oifclt. From the sectoral scale of tweefi the two circles, according as 
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the circle is to be d^a^vn greater or 
less than the given circle. With this 
describing radius and the pole M, the 
required circle is to be drawn. 

Note .—I have here taken for grant¬ 
ed the knowledge of the principal 
uses of the sector; not that I sup¬ 
pose every workinan, even though 
the most intelligent, acquainted with 
the instrument, but because it could 
not be conveniently introduced into 
the body of a paper like this. I 
have, however, drawn up a short and 
familiar treatise on the uses of a case 
of instruments, as well as of the dif¬ 
ferent lines upon the slide rhles, the 
quadrant, level, and theodolite,which 
I intend shortly to publish, though 
1 have not yet determined in what 
form. 

Prob. VII.—^To draw a great circle 
upon the sphere, making a given 
angle with a given circle. (Pig. 6.) 

If the point of intersection be not 
given, assume one, as M. Draw from 
M, as pole, a great circle, N L N. 
From the sectoral chords take N L, 
equal to the chord of the gWen angle. 
Tlirough M L describe the great 
circle M L, and it is that w'hich was 
required. 

Note. —By this rule the meridians 
are traced upon a globe, and by the 
preceding problem the parallels of 
latitude are drawn. 

I cannot pass over this problem 
without urging upon all who are en¬ 
gaged in tuition, the importance of 
making their pupils not only project 
maps, but also actually trace die 
principal lines upon a globe. The 
impression thus made would be much 
stronger dian could possibly be made 
by mere plain maps. For the pur¬ 
pose of practice, twy may use a ball 
of about five or six inches diameter, 
painted white, upon which to trace all 
the lines with black lead pencil: this 
may be washed off with soap and 
warm water, whenever it may be re- 

a uired. The same method, too, 
liould be adopted in the study of 
spherical geometry; and 1^ am confi¬ 
dent—ana my confidence is founded 
on long experience—that a boy would 
learn more geometry in a single 
month, by a process of this kind, 
than he could in twelve, by merely 
studying the projected lines. Indeed, 


had not our own eyes seen, our own 
cars heard it, we could not have be¬ 
lieved that models arc denied to the 
pupils in the first places of education , 
tn this country’, and that while the 
reasoning faculties are all upon the 
stretch to discover the nature of an 
argument, the ims^ination is tor¬ 
tured to believe that a flat figure is 
a solid body, and that two unequal 
lines upon paper must be equal in the 
representea solid I 

I should recommend my readers to 
procure such a ball as I mention, and 
also a cylinder, for the following pro¬ 
blems. In short, whatever you rea¬ 
son concerning, whatever you study, 
always have the object actually before 
you ; so that you can turn it in what 
direction you please, and feel certain 
of the equality or inequality of those 
parts you are considering. 

Were it not for fear of being tedious, 

I should even propose to allow' pupils, 
instead of “ doing maps,” as a geo¬ 
graphical exercise, to employ them 
to construct globes : but as tne method 
of tracing the paper gores, so as to 
fit upon the sphere, could not be here 
introduced, I shall pass it over for 
the present. The thought is novel— 
by some it may be deemed wild ; but 
the day will yet come when there will 
be no respectable school-establish¬ 
ment in which it shall not be intro¬ 
duced. These globes may be mounted 
at a small expense, and w'ould be a 
source of pleasing remembrance to 
many a pupil long after he has entered 
upon the busy cares and anxieties of 
active life. 

Prob. VIII.— To draw through a 
given point on the surface of a cylin¬ 
der a line parallel to the axis, or, 
which is the same thing, in the direc¬ 
tion of the length of tlie cvlinder. 

(Fig. 7.) 

Let ABED he a perspective re¬ 
presentation of the cylinder, and C 
the given point. With any convenient 
opening of the compasses, greater 
than C K, describe a circle cuttmff the 
circular end of the cylinder in M and 
N. Bisect the arc Si N m K; then 
KC is the direction of the line whose 
position was reqiiircd. 

Note. —In this proposition it was 
supposed that the cylinder was 
** squared** at the end. Where this 
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operation cannot be performed, il Throiiffh the centre, s, of the cir- 
wUl be rc([ureite to find the position cular end draw K Rj* and imagine 
of the longest axis of an ellipse : but the back of the cylinder, in Fig. 7, 
as such a c;isc, I should think, could turned towards you, as in Fig. 8 
rarely occur, I have reserved the me- Take then aiw two points, nm, equi- 
thod of eHecting it for that part of distant from R; from those points, as 
thi< series of problems which relates centres, with any convenient radius 
to the cone and its sections. (the same in both instances), describe 

PnoB. IX.—^To trace a line, K L, arcs cutting each other in L. RL is 
upon a given cylinder opposite to a the position of the line required, 
given line C K. ‘ (Figs. 7 and 8 .) Prob. X.—From any point, C, on 




i'*/. a. 




the surface of the cjdinder, to find the that K C, R L, shall occupy the posi- 
position of the plane of section which tions denoted in Fig. 9. Find CK, 
shall make a riven angle with the axis. KR, RL, as in the lost problem; 

Let the c ylinder now be so turned make RC equal to K C; and CL, or 

• "^eEngraver has omitted the letterRin Fig. 8j but die reader triUNedUy 
perceive where it slioold have been inserted (between » and m).— Ebit. 
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CL/(as tlK case may require), equRl 
o the sectoral tangent of tliat angle 
which would make the given angle 
equal to a ^adrant. 

If now JJA be perpendicular to 
K R and passing through s, and A S 
be drawn parallel to the axis (Pr.8.), 
in which A S, or As (as the ease may 
require), is taken equal to half the 
sum of KC and RL (or of KC and 
ill/, when the case rccpiircs it), we 
get S or s, the third point, which, 
with L and C, determine the plane of 
section required. 

Note 1.—When the angle which 
the plane makes with lh«* axis is half 
a right angle, the line CL, or Cl/, 
is e<]iial t« ('C ; a remark which will 
he used in the tiext paper, on the 
cyc/uiiL 

Note 2 .—The chalk string held at 
CL, or C'L', will mark the curve 
C sTj, or (’ S I/, upon the cylinder. 

Having thus performed the prin¬ 
cipal problems which can occur in 
the practical geometry of the sphere 
and I’ylinder, and that without the 
aid of any iuaci-c.ssihle points or lines, 
I shall close the present paper by re¬ 
marking, that in iny future commu¬ 
nications 1 shall aim at the simplicity, 
perspicuity, and illustration, which 
ought ever to he the object of him 
who writes for the purposes of in¬ 
struction. 

Bath, October C. 

CLOCK-MAKING. 

Sir,— The following communica¬ 
tion is copied from the “ Gentleman’s 
Magazine” of the year 1757; should 
you think it likely to forward the 
views of ingenious Clock-makers, 
you will ohiige me by giving it a 
place in the Aiechanics' Magazine. 

1 am. Sir, &c. S. D. 
Skinner-street, Snow-hill. 

“ A Clock, of a new construction, in¬ 
vented and presented to the Koyal Aca¬ 
demy of Sciences at Paris, W M. le Roy the 
Younger, Member of the Royal Academy 
atAnger.s. It consists of two wheels only, 
one for the movement, and the other for 
the striking, b<*side.s the rocket, which 
forms the 8<.*aping,and the detent and lifter 
of the hammer; this is all that is contained 
io the frame 'I'hc rocket is alternately 
moved upwards by the action of the wheel 
which cai'ries the weight, and down¬ 
wards by its own weight. When die ac- 
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tion of this wheel ceases, which it does 
every half minute, the pendulum acts at 
freeaom for thirty seconds together, and 
the lost motion is restored at the one-and- 
thirtieth secoi'd, by one of the pins fixed 
on the moving wheel, which then bears 
on an inclined plane fixed to the verge of 
the pendnlnm. I’his pendulum, by means 
of another piece fixed to its verge, serves 
iikewi.se to regulate the .striking part. 
This clock appears to be e(pially simple 
and ingeniou.s, and sufficient to do ho¬ 
nour to the talents and capacity of its 
author.” 

ANOTHER EXTRACT FROM THE SAME 
WORK. 

An Hqntition Clock, proposed by 
M. Herthared, clock-maker, at Paris. 
lly an extremely simple mechanism, 
the striking part moves on the an¬ 
nual wbeel one tooih a day, and two 
on the 28th of February, when it is 
not a Leap-Year. The equation is 
showTi by an absolutely new method. 
This construction has been thought 
very ingenious, and more simple than 
hitherto proposed for the same 
ellects. 


PROBLEM FOR MILLWRIGHTS. 

Sir, —Some of your Correspond¬ 
ents have amused us lately ivith the 
revolutions and calculations of Cog 
Wheels, the reading of which has in¬ 
duced me to send yon the following 
Question, in hopes that some one or 
other of your readers will give me 
an answer to it;— 

There are to he four spur wheels; 
one of them is to have 99 cogs, and 
the other three to have 100 cogs each; 
they are all to work at the same time 
and into each other; and I ivant to 
know how they must be placed, so 
that two pf tliem shall make 100 
revolutions each, in the same time 
that a third wheel makes but one re¬ 
volution : the solver may do what be 
chooses with the fourth wheel, only 
keep it amongst the rest The thing 
can be done, and, when properly 
constructed, will form a very power¬ 
ful and useful machine. 

In a short time, I inlcc.i to answer 
the question put to me in your 56th 
Number, by William Andrews. 

1 am. Sir, &c. 

J.R. (notJ.K.) AMANlNTflSMwNM. 
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THE RUE'ES FOB CALCULATIXO TIIK 
PRICE OK TIM HER. 

Sir,— Fearing that the obsen'a- 
tlons of yonr Correspondent,!’. C. B. 
of Wiiu hcster, may induce some of 
your readers to suppose the rules 
given on page 1 .'1, vol. iii. of your valua¬ 
ble 31 isecllaay incorrect, I wish to in¬ 
form him, that deals arc sold by the 
long hundred, viz. 120; as, indeed, 
he might have found by trying the 
cxain]de. 

I am. Sir, &r. J. S. 

[Communications to the same effect 
have been icceired from J. B.,—U.,— 
E. Crouch, and “ Tiy Again.”—E d.] 

MR. newton’s lectures ON 

ASTBOITOMY. 

Sir,—R eading in a moruing paper 
an account of a Lecture delivered by 
Mr.Ncwton atthc London 3lcchanics* 
Institution, on Astronomy, I perceive 
he took occasion, in tlie course of his 
address, to illustrate his remarks by 
comparing the sun’s magnitude to 
the dome of St. I’aul’s, and reducing 
the sizds and distances of the planets 
to the relative proportions. 1 think 
he should have had the candour to 
have alluded to the work whence he 
borrowed his idea.’’ The statement 
was, perhaps, sufficiently correct for 
his purpose; but the calculation was 
erroneous in one main point, viz.— 
supposing the earth to he ten inches 
in diameter, the dome would be very 
nearly twice the circumference of the 
sun.—I am. Sir, &c. R. W. 

Oct. 13th, 1824. 

fThc work or Table referred to by 
our Correspondent, and which does great 
credit to his ingenuity, shews, in a very 
perspicuou.s manner, the reLitive magni¬ 
tudes of the suii, the moon, and die 
planets; also the relative distaiice.s of the 
planets from the sun, and the moon bom 
the earth, together with their orbits and 
periods of revolution; assuming the mag¬ 
nitude of the earth to be that of a globe 
twelve inches in diameter. 11 appears by 
this Table, that, supiiosing the eartli to 
be the size of a 12-incn globe, it.s distance 
from the sun would be 2 mil. 2 fur. 
42 yds. 2 ft.: according to this calcula- 


* The work alluded to is ** The Solar 
System,” arranged ’n a new and familiar 
manner, by R. W. published by John 
Boater, about ten weeks ago. 
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tion, the sun would tw something larger 
than half the size of the dome of St. 
Paul’s, taken a.s the half of a sphere, and 
the earth in its orbit would move over 
Stepiiey-grceu, Bethiial-gfceu, Kings 
lano-erescent, Canonbury-house, Paiicras 
Workhouse, the Regenrs Circus, (»ros- 
veiior-snuare, Coii.stitution-hill, Vaux- 
hali-briagc, Koimingtnti Common, Wal¬ 
worth Chapel, Keiit-road, north of Sus- 
sex-placc ; Paradise-row, Rotherliilhe; 
Coal iStairs, Shadwell; ami thciice to 
Stepney-greon; which journey would lx; 
performed in 1 bo. 6 min 2‘J sec. The 
muon would revobA* round the earth 
during this period of its revolution, so 
as to be in euujunctioii with the suit, 
rather more than 12 times, at a distance 
of 30 ft, 5 in.—Eu.] 


ON HEAT AND STEAM. 

Sir,— 1 beg to hazard a few opinions 
on Steam, and the probability of pre¬ 
venting Explosion of hnilers; but holding 
aiiti-Newtoiiian opinions rcspcctiiig at¬ 
traction and heat, I shall eonfine myself 
to common-place language as mueli as 
possible,uiid, to avoid prolixity, by fre¬ 
quent elucidations, make a few prelimi¬ 
nary remarks. 

First.—Attraction, as 1 conceive, ha.s 
no o.Kistencc in nature; there is no proof 
of its being tlie cause of ii single pheno¬ 
menon. All phenomena consist iii eliange 
of place of particles or bodies; and co¬ 
hesion, a.s well ns dLssoliition, is but the 
effects of pressure, accoiding a.s tliis 
takes place on the outside of a body oi* 
wirliin it. 

Secondly.— I liold that there is no.such 
thing as a hot body: the )>artidcs ul 
matter, being uncliangcable and inei t, are 
always in the same state, and pertoctly 
incapable of acting on each other, or of 
suffering change, except as relates to 
.situation. Heat is the state of feeling; 
to provoke which it is not requisite that 
matter should be itot, any more tliaii 
that matter should be coloured or noi.sy, 
in order that colour or .sound should be 
perceived. Heat is a mental effect only, 
as much as colour or sound. 

ITiirdly.—Fire does not communicate 
any thing to bodies ; on the contrary, it 
causes them to .suffer lo.ss. Tliii-s Imcii 
cloth, paper, coal, and wood, arc de- 
privea of some of their elementary par¬ 
ticles by Are, and the loss is sensible, 
in like manner, when indec<>mpo.snhle 
substances arc in contact with hre, they 
lose only electric matter; for fire can 
act but uniformly. The cau.se of cx]>an- 
sion, which fire is ncce8.sary to the pro¬ 
duction of, it is unimportant to nieniion 
here; besidr.s, the proof reijuires a much 
extended series of illustrations. 

Fourthly.—Fire i.*i as inactive a.s any 
other species of matter. The elements 
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It flonaists of are common to all manner 
of bodies, and from its increase by the 
addition of what is not fire, it is obvious 
tliat it consists of common matter in a 
stare of mixture, so as to favour tbc dis¬ 
solution or dccoiii position of vyhatever 
is in contact with it, by servinj; as a 
minus pressure. Fire effects reduction 
of a body, by reason of the medium 
which attends it .being such that the in- 
terstice.s between its particles serve as 
so many vacuiiin.s or recipients forwliat- 
<*ver may be pushed into them, and the 
effects of the general compression which 
all things arc under arc the cause of 
transfer or change of place of the parti¬ 
cles of bodies in the direction of tire. 

From these premises there appears no 
office for attraction to perfonn, to pass 
over all the disservice it would' be pro¬ 
ductive of. 

Water suffers loss by fire of electric 
matter, wliicii is visible on the bottom 
of a bright vessel in the form of air 
bubbles. 'ITic.^e bubbles ascend only as 
the water cools, and then do not escape ; 
were they air, or any tiling communi¬ 
cated l)y fire, after penetrating a plate of 
metal, they could not be iesi.stea by the 
water so as to be kept beneath it. Fire 
takes, and this is the matter it takes 
from water; and expansion follows when 
steam is thrown off. 

The ipu'stion then is, could not water 
he de~electrizcd without fire, so as to 
promote its expansion ? I'he thing is 
actually done by nature in all cas('.s of 
congelation, wherein tlie expiinsivc ef¬ 
fects are i.ir .''Upeiior to any produced by 
steam. In the next place, .steam is not 
water; it is less than water, by what fire 
take.s tiom water in order to produce it; 
and, .IS the expansive power of steam is 
lessened or increased, according as the 
medium it enters is colder or hotter 
tlian boiling water, by w’hich it acquires, 
in I lie first in.stuncc, what fire took, and 
becomes more deficient of the same in 
the second, ini(;ht not steam be still 
further de-clcctrized, by means of the 
machine and eoiidurlors, so as to put it 
in a stale of much gi-eatcr expansion 
than what it is dependent on fiie for? 
'I’hc mode to increiuie the power of steam 
IS, iiiaiiifcstly, by following up the means 
winch piodu'ced’it, namely, by de-elec¬ 
trization : and could the same be effected 
on cold water or on steam, the expense 
of fuel, it is presumable, would be consi- 
rlcrably reduced; but,with cold water, the 
power would be immense, <ind the boiler 
(calling tile water vessel by that name) 
could never wear out; explosion, too, 
could never result from decay of material. 

Under the present system of working 
steam eufpncs by fire, I would propose, 
whether a species of self-regulation might 
not be introduced, so as to conduct elec¬ 
tric matter to and from tlic water in the 
boiler, or to and from the steam in the 


dome of the boiler, so as to maintain 
the power always equable, and tlicreby 
get rid of safety valves, on whicli alnue 
it is crn)iieini>.ly considered prevention 
from explo.sion depends ? 

I would next suggest,whethcr beneficial 
effects might not be obtained by con¬ 
ducting from the boiler the stratum 
electric matter which accmnulatos c 
the bottom beneath the water ? Tlie lb, 
mation of steam depending on the al 
straction, by fire, of clcctiic matter fron 
water, it may be inferred that the mort 
speedy removal of sucli would promott 
the generating of steam faster than bj 
fire alone, and thereby lessen the con¬ 
sumption of coal. This inciease oi 
quantity of steam would render hazard- 
ou.s high pressure unnecessary. 'I'he 
stratum of electric matter, by keeping 
the water from touching the bottom of 
the boiler, may be productive of the 
great decay the metal is siiliject to. It 
may also promote the formation of the 
solid matter in the boiler, which, with 
the metal bottom, i.s an additional hin¬ 
drance to its escajie towards the fire. 

In conclusion, it is to be remeiiihered 
that, according as electric matter is to 
be conducted to or from the boiling 
water, and sought after by self-acting 
means, the medium into which the con¬ 
ductor externally is placed, should be 
cold or hot. Cold water imparts, hot 
water abstracts, electric matter. Towards 
perfecting the foregoing speculations, I 
would rccommcnil, that in.'.tead of being 
dcliuh'd by what arc called attractions 
and choinical properties of matter, none 
of which, in iny opinion, matter pos- 
.sesses, all change should be looked upon 
as to be ofrectea by the opposite of what 
is to be changed—heat by cold, and cU c- 
tricity by its opposite. 

T. H. PA.SLEV. 

Chatham Dock Yard. 


DOUBTS versus DIFi'ICULTIJSS. 

Sir,— I do not udinlt the principle 
which .1. Y. a.'Miincs ip. (iO, \ol. ii.), 
tliat water mcrea.scs friction and oil 
diminishes it (vide iNo. <>0, p- dJO- 
1 contend that they both diminish 
friction. In large machines water 
is frctjuently used to lubricate the 
axles of wheels, as being less expen¬ 
sive than oil, and I have always under¬ 
stood it answered the purpose ex¬ 
tremely well. Neither can I admitthat 
an edge-tool is set quiet er upon a 
Turkey stone with oil than with 
water; but in either case the abrasion 
must evidently he produced by a 
mechanical and not by a chemical 
action. I’he difficulty in using water 
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with a Turkey stone is, that it cannot 
be kept upon the face of the stone; 
and it J. Y. will immerse a stone 
that has never been used with oil, in 
water just to cover it, and then apply 
an edge-tool, he mil find that it will 
be set very expeditiously. It has, 
however, been lately ascertained that 
soap and water are better than either 
oil or water, as being less expensive, 
more efficacious, and more cleanly. 

Yours, &c. A. 

One Difficult 1 / solved. 

Sin,—In answer to the second inquiry 
of J. Y. (p. 60), why a screw-nail is 
screwed home much easier mth a 
long than with a short screw-driver, 
the handles of both being alike ? 1 
apprehend that it may arise from 
this cause—that the perpcndicularily 
of the tool is much more easily ascer¬ 
tained and preserved during the ope¬ 
ration in one case than in the other. 

Yours, &c. A. 


SXPAXSION OP STEAM. 

Sin,—I beg to make, through the 
medium of your pages, a few ob¬ 
servations on a 'I'able of the Expan¬ 
sive Force of Steam, by Mr. Arthur 
Woolfe, which I find quoted, with 
apparent approbation, in “ Stuart’s 
History of tlieStcam Engine,” p. 168. 

Theory would seem to assign the 
ratio of the mechanical action of 
steam to bo equal to the power it 
exerted in a more dense state, when 
divided by any number of times it 
may have been allowed to expand 
from such state. For example, if a 
cubic foot of the elastic, force of ilOlbs. 

S er inch be alloweil to expand to 
ouble its volume, it would then be 
capable of exerting a fic'ce equal to 
Ifilbs. per inch, and if into a space 
of three cubic feet, it would be only 
equal to lOlbs. per inch. 

It follows, tlien, that if we multi¬ 
ply 1800, the number of times that 
steam is considered to be capable of 
expanding, and to have an elastic 
force equal to that of the atmosphere, 
or 151bs., the atmospheric pressure 

J ier inch, the sum wUl be the clastic 
bree of water per inch, when heated 
■ufficimtly to flash instantaiieously 


into steam, to any degree of expan¬ 
sion. Or if 27,0001bs. the sum pro¬ 
duced, be, divided by the number of 
expansions it has undergone, the re¬ 
sult will be the, force it is then capa¬ 
ble of exerting. 

We know that arithmetical pro¬ 
portions of the mechanical action of 
steam are obtained by the addition 
of degrees of heat decreasing in num¬ 
ber, as it increases in intensity; 
therefore, if we. were to condense two 
cubic feet, of lolbs. per inch, into 
the space of one, anti if more free 
heat he given out by it than is indi¬ 
cated by steam of iiOlbs., it folluvv.s 
that its elastic force wtiuld lie in¬ 
creased by such excess to a greater 
degree than is assigned by tbe above 
theory; and, on the contrary, the. 
decrease of power by expiinsion 
would cxceetl the projiortion (*f it..i 
increase in hulk. But to wliiit cxleiit 
these increments (»f inerca'c or tie- 
crease exist, and, coiisetiiieiillt, what 
the absolute mechanical ad Ion of 
heated water, or concentrated steam, 
really is, abo\c what 1 have laid 
down, experiment altmc can deter¬ 
mine; yet, perhap'j, the greatest dif¬ 
ficulty IS, to conceive how steam (say 
of 212^^), compressed into one-haif 
its volume, should indicate no more, 
or probably but little more, than 
250®, when we mjw reasonably sup¬ 
pose the atoms of heat in contact 
with the thermometer to be double 
the former in number. 

From what has been said, the fal¬ 
lacy of the elastic force of the expan¬ 
sions given by Mr. Woolfe may easily 
be perceived; as, according to them, 
the mechanical action in effect be¬ 
comes grciUerfrom expansion, or in¬ 
creased rarity. I w’ould fain believ'c 
that this statement has been drawn 
erroneously by some intermediate 
hand ; if l ot, wc may very reason¬ 
ably question whether the results are 
really, as stated, the produce of “ ex¬ 
periment.” 

It is stated, “ that he has ascer¬ 
tained by experiment, that steam, of 
an elasticity greater than that of the 
atmosphere, is capable of expand¬ 
ing itself as many tunes as its pressure 
is above that of the atmosphere in 
pounds weight, and still to be equal tc 
the uir's pressure.’* Suppose, for x" 



AIRMAN POLISH- 

ample, we take steam of aa elasticity 
equal to 161bs. per inch, or 1 lb. on 
the safety valve, we arc informed that 
it will expand into a double bulk, 
and then be equal to 151bs. per inch. 
Now, if this be the fact, what dolts 
must our engineers be, to use steam 
of 161bs. per inch, when, by sacri¬ 
ficing lib. of elastic force, a double 
qmintitY of steam is obtained, or a 
power in effect e(piivaleiit to 30ilis. 
per inch ? 

As atmospheric pressure bus no 
possible influence or control over 
thcrateofexpansioi), it being merely 
a standard by which and fromwiicnee 
this power is nsuallv ctdculated, we 
will take steam of Isibs. per inch, 
and allow that to expand into a dou¬ 
ble voliiinc. Tlie eft'eet must be pre¬ 
cisely the same as the first, and hence 
the force of this expansion will he 
l/lb. per inch, t)r, iii iiieclumical 
effect, C(pial to 3‘llbs.'per inch. 
Granting this to be correct for a ino- 
ineiit, wnile the principle is applied 
to a triple expansion, which again 
is said to give btit21bs. less in mecha¬ 
nical force, or Kilbs. per inch, from 
whence an aggregate of power is con¬ 
sequently obtained equal in effect to 
4Blbs. per incli, by a sacrifice of only 
21bs. of elasticity. This, Iiowt;ver, 
is e\ idcntly at variance with the two 
first examples, and that it cannot be 

Ibs.pr. in. 

If the elastic force per inch be . 18 . . 

17 . . 

16 . . 

16 . . 

Such a law is opposed to every 
known principle both of matter and 
motion ; and such an absurdity ap¬ 
pearing in print says as little for our 
theoretical, as it does for our practi¬ 
cal knowledge. 

I am. Sir, &c. W. G. 

GERMAN P01.ISH. 

Sir, —You have given, in your 

K iges, receipts for French Polish and 
Oman Polish, permit me to aild one 
for (ierinan Polish, which I have 
heard spoken of vei 7 highly. 

I am. Sir, &c. H. 

Melt an ounce of black rosin, and 
a qiuurter of a pound of yellow wax, 
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the fact, requires no very deep pene¬ 
tration to discover; fin- if a cubic 
foot of steam will expand into two 
ivitU a loss in elasticity of only I lb! 
per inch, docs it not follow that those 
two will expand into force, and only 
suffer a diminution to the same 
iiiTiount? Obviously they must, if 
tliis principle l)e correct; for whether 
we take a cubic foot of 18, 17, or 
IGlbs. per inch, or of any other das- 
tic force, and allow it to expand into 
two cubic feet, 1 lb. only per inch, 
more or less, will be lott of its elas¬ 
ticity; and, therefore, if we take 
iteam which has been allowed to ex¬ 
pand once, and by it reduced from 
181bs. to 1711)s. per inch, that one 
cubic foot will again, on the same 
principle, expand into two, with only 
1 lb. loss, as in the former examples. 
Uf what density steam may be used, 
it can only be regarded as' om; of a 
series of expansions eniaiiating from 
its orignal state, water ; and it mat¬ 
ters not to which of such series the 
principle is applied. 

Thus, then, according to Mr. 
Woolfe, the law of expansion, and 
its mechanical force, is a decrease in 
elasticity, or mechanical action, only 
1 lb. per inch to double its increase by 
expansion, and is represented as fol¬ 
lows :— 

ft. lbs. 

. 1 . . 18 mechanical action in effect. 
. 2 . . 34 
. 4 . . 64 
. 8 . 120 

in an earthen pipkin, and pour in, by 
degrees, two ounces of spirits of tur¬ 
pentine : when the whole is well in¬ 
corporated, put it in an earthen jar, 
and keep it close covered for use. 
When ymi use it, spread a little of it 
on the furniture with a woollen cloth, 
and rub it well in. In a few days the 
polish will be us hard and as bright 
as varnish. 

FALSE WEIGHTS 

The most common mode of cheat¬ 
ing, by meaiKS of false weights, is to 
have the balance so constructed, that 
wlwn both scales are empty they 
«hall hang even, but, at me same 
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time, have one arm of the balance 
longer than the other; then, although 
the weights used may be just, yet, 
being put into the scale suspended 
from the short arm, much less than 
an equal weight will bring the balance 
even. The best mode of detecting 
the deceit is to weigh the ai1;icles 
alternately in both scales, when the 
diticrcnce in the results will be im¬ 
mediately manifest. 

INQUIRIES. 

NO, 73.— SHARPING KNIVES. 

Sir,— Some of your numerous 
readers would oblige me (and, I am 
satisfied, very many others at the 
same time) with a fesv and nin- 
ple directions for ghing an Edge to 
a cornmuii Pen-knife. The work, in 
nine cases out of ten, is done ovei' ami 
over again; and although I am told 
that nothing but habit and constant 
practice will effect this, I do not to- 
tertain a doubt but that many of your 
readers, if so disposid, have the talent 
to demonstrate how the thing i' done, 
and map be. done by others, upon sys¬ 
tem, of which they might, at the 
same time, explain the rationale. 

I urn. Sir, &c. 

SCRIRA. 


NO. 74.— TELESCOPES. 

Sir, —I beg permission, through 
the medium of your Magazine, to ask 
a few questions concerning 'Fclc- 
scopes,which I hope that some of your 
Correspondents will be so kind as to 
answer. 

I wish particularly to know what 
is the best metho<l for Casting and 
Polishing Specula for Reflecting Te¬ 
lescopes. I have long had an idea of 
attempting to make inyself one, as I 
cannot afford to give twenty guineas, 
which I find is the price of such a.s I 
should like to have. I have seen Ed- 
w'ards’s directions, but I apprehend 
that improvements must have been 
made since his time, and that there 
is a more simple method, and one 
that comes more within the reach of 
such men as myself. The particu¬ 
lars of which I am in want are— 


1st. The method of making the flask 
and moulding the patterns. ‘2d. The 
maimer of mixing the metals and 
the proportions of each. 3d. The 
process of casting, dth. What tools 
are absolutely necessary for grinding 
and polishing the specula. And, 
5th. The cost of the materials, se¬ 
parately stated. I should also like 
to see it explained why a parabolic 
curve is necessary for the large spe¬ 
culum, and why a spherical curve 
would not do as well: diagrams, in 
these instances, would be desirable. 

John Barton. 

P.S. I should very much like to 
sec some observations on the compa¬ 
rative goodness of Refracting and 
Reflecting Telescopes, and vdiat is 
the most desirable size of such for 
general purposes. 

ANSWER TO INQUIRY. 

No. 51).— ^watt’s ste.im kncinhs. 

An “ Amateur” is informed he 
may purchase Working Models of 
Watt’s Single and Double Engines, 
and a Treatise on ditto, and know 
price and particulars, by addrc^^i!lg 
a line (post paid) to Mr. Kniglit, Mr. 
Cooper’s, U nion-strect, Birmiiigham. 


COIIRESPONDKNCK. 

Tyro+ Piger—3, in our next. 

A letter addresbed to A. B. as al¬ 
luded to in Nos. 13 or l.'j, “ on Propel¬ 
ling Boats,” lies at our publishers’. 

VVe have not come to a decision as to 
the insertion of Nrubkcall Caasi’s paper, 
but shall look over it again, 

Mr. Ellington informs us, that hi.s 
Lock, referred to in the last Number, is 
to be procured at the Balloon lionnion- 
ffcry Warehouse, Bishopsgate-street. 

Communication.s received from—F. 
Fleet (omitted to be acknowledged some 
weeks ago)—ACainbriau—Samuel Maiii- 
Icy—A Goldsmith’s Apprentice—'J’lmo- 
thy Daub—M.—Legia—^lain (filing— 
A. G.— C. C —Handsaw—J. Grant— 
Norman—Q in the Corner—D. B. G. S. 
—All nor. 


Cornmnnirations (post p. id) to be addressed to 
the Editor, at the Publishers, KNlGllT and 
LACEY, Paternoi>ter-row, London. 
Printed by B. Bunauir, Bolt-court, Fleet-streeL 
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PROCESS OF COINING AT THE ROYAL 
MINT. 

Tlip |)r()rt*s.« (tf IIicltinp'Silver, now 
practiced at the Itoyal iMirit, is a ro- 
eent invention, and a very i^reat iin- 
proveinent. 'Phe usual mode was to 
melt it in Idaek lead jiots, and a eon- 
.«i<leral)Ie coimii'i' of tokens for the 
Bank of Ireland was jierforined with 
the meltings done in this way. The 
importations heiny entirelv Spanish 
dollars, ami the tokens of that stand¬ 
ard, the melter eoiihl easily melt 
them in ijnautities of GDlh.s.’ Troy, 
whieh was done. The ineonvenienec 
of this mode was severely felt, hc- 
eanse inn’ots of silver of various qua¬ 
lities eould not he imported for eoin- 
a^e, from the ditlieulty of not bein? 
aide to blend sev eral together in one 
pot, so as to produce the proper 
standard of our money. So sensildc 
vva." tiovernmeiil of this imperfee- 
tio'i in the .Mint, that, in the year 
1777, Mr. Alehorne, then Master’s 
.\ssay-Al aster, was sent to v isit the 
Mints of Paris, Rouen, Lille, and 
Bruxelles, and to collect information 
as to the arts of coininjif practised in 
those luii.ts, and partieularlv the art 
(d* melting' .silver in large iplautitios. 
.’‘Ir. Alchorne's intimate knowledge 
of the Lnglish 3Iint, together vv ith 
his various and extensive knowledge 
as a praetieal chemist, well fitted 
him for the important undertaking ; 
and hi.s observations on the coin uml 
coimure of France and Flanders are 
excee limrly creditable to his judg¬ 
ment and knowledge. 

It i.s worthy of remark, that it is 
on record in ihe hooks of the Mint, 
that, in the recoinage of William III. 
the pot- of silver weighed dOOlbs. 
'rroy and upwards; but every trace 
asi to how this <piantity of silver was 
melted is completely lost; and it is 
only conjecture;! that it was done in 
pot«i made of wrought iron. But not a 
ve.stia(^ of a melting furnace, fitted 
for such a purpo.>iC, is to be. found in 
the 'J'ovver, nor a single record of the 
method jira' tisod. 

In the year 17 *’>^, some trials for 
melting silver in wrought iron pots 
took place, by means of a blast-fur¬ 
nace ; but they were found so labo¬ 


rious, inconvenient, and profitless, aa 
to cause the process to be aban- 
doneil. 

In 17S7, when some silver was im¬ 
ported into tlie Mint for coinage, 
new experiments were made by the 
late Air. Morrison, then Deputy- 
Master ami Worker, and who con¬ 
ducted the melting's. A blast-fur- 
nacc was again tried and ahundoned. 
lie next attempted to molt the silver 
in large black lead pots, containing 
from lOf) to Il2l)llis. Troy; but the 
repeated breaking of the pots, al- 
ihuiigli it was attempted to guard 
them by outside luting, proved a 
great iuterniption to tlie business, 
and serious loss to the melter. 'Frial, 
indeed, was made with east iron pots, 
but these were found subject to melt, 
and the iron got mixed with the sil¬ 
ver. 'Flu; work too was continnally 
stoppetl by the King’s Assayer, in 
eonsequenec of the metal not being 
of the proper standard, it being al¬ 
ways refined by the process of melt¬ 
ing, and lading it with ladles from 
tin* pot. 

Independently of these considera¬ 
tions, very great dilliculty arose at 
the office in arranging the potting 
previous to the operation. The prac¬ 
tice jmrsuod at (he Mint (in Orocr to 
reduce the metal to standard), of 
combining and blending the various 
ingots of bettiw and inferior quidi- 
ties, adding wliat little portion of 
alloy or fine metal that might he ne¬ 
cessary to obtain aecuracy, rendered it 
impossible, where the ingots weighed 
from CO to 8011)8. Troy, to pot them 
of a weight not exceeding lOOlbs. 
Troy. It therefore became neces¬ 
sary, in the first place, to reduce the 
larger description of ingots to a 
smaller size by melting, and these 
were again weighed in the office of 
receipt. Hence a doidile operation 
took place, occasioning additional 
labour, waste, and cxiiense to the 
melter, and rctpiiring extraordinary 
trouble and :ittcndan(‘e on the ])art 
of the office. It was very obvious that 
this inode of eondiieting the silver 
iiicltiiigs was extremely defective, 
and vva.s in consequetUH; abandoned. 

'Fhe next experiments made were 
with a reverberatory furnace, buiU 
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after the model of thoso used in tlie 
Lille JMinl. lint no better siieeess 
attended these trials, and the proee-is 
was, as in former eases, abandoned. 
The imperfeetion here arohe.from the 
threat refinement of the silver in the 
mcllinsr, by the ovidalion of the al¬ 
loy, ami wliieh the iLsaife, of the Bri¬ 
tish Mint does not allow the nielter 
to supply, as in the J’reneh AI hits. 
In the Freneli Mints, as soon as the 
silver is in fusion, a sample is taken 
s)Ut and as.sayed, and copper is aildi'd 
in the proportion to flie, refinement 
of the, melted silver (which is kept in 
fusion while the a^siy is makinj;); 
the whole is well stirred, and imme¬ 
diately laded out and cast into bars. 

In tiie years 1/.‘to and 1711^, seve¬ 
ral fa 1 ^ 10 * 1 * trials were made i»y the 
late Air. Morrison, who was indefa- 
tiifable in Ids endea\ours to perfeet 
his department, with a view to attain 
the object so mncli desired—that of 
melting’ large (piantilies of silver at 
once, without prodneiiig so much 
waste and ridineinent in the metal. 
In these, e.xperiments he tried three 
fnrnaee.s, each of a dift'eront eon- 
stnietion ; and though ho was much 
nearc'i* his point, there was still an 
imperfeelion, arising from the mode, 
of dip[)iaff out the metal from the 
pot witli ladles, whieli chilled the, 
metal, and remh'i’ed the process ex¬ 
tremely lahurions and tedious. 

No new exjierinients wiTe made 
until the year iMll. Mr. Alorrison, 
ha\ing died in ISO.'}, was siieeeedcd 
by his son in the ofliee of I)e- 

5 mty-.Master and M'orker of the 
dint. The extreme scarcity and de¬ 
fective state of the silver coin at this 
time, arising from the defective state 
of I lie melting department, urged 
Mr. Morrison to renew the experi¬ 
ments of his father. In following 
these experiments. Air. Morrison 
had in view the <’onstrue(io:i of a 
fiirnaoe adapted lor the use of cast 
iron pots—tlic use of pt'ts of a size 
ea])a))le of melting from 100 to 
hOOlbs. 'rroy, at one eharge—the 
adaption of such mai'hincry as would 
supersede the clumsy and wasteful 
process of lading the silver from the 
pots when melted—and, lastly, tlic 
iutrodnetion of the use of moulds 
made of ca.st iron, in place of those 
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tlien used in the Mim, .uid whieh 
were made of sand 
In all these olijeets Mr. Morrison, 
highly to hi-, credit, perfi-rtl-^ hue- ' 
cceded; and tlic silver moiling de¬ 
partment of the New Aliiit was etm- 
strueted according to the furnace first 
used in the experiments which led to 
stich a satisfactory result. The whole 
hu.s been in use since IHll, and the. 
department is ca|>al>le of melting, 
w'ith case, lO.OOOlhs. 'I'roy of silver 
ilaily; as was done for several months 
during the, late reeoiiiage (1817)- 

ilaviug fonmrly (ji. 28.!}, vol. i.) 
given a description of the apparatus 
for flatting, rolling, nr laminating 
the silver, we shall now proceed to 
describe the maeliine.ry and fui’nuccs 
of the silver melting department. 

The Kiigrarip'/ prc'fi.xeil to this article 
c.xhihits a perspettive view of the Ma- 
diiiic for easting Ingots ol Silver. 

Fig. I. A A arc the fiirnaccs in wliirli 
the metal is melted, 't hese are the air- 
luiiiaees, hniltof tue-hiiek, in the usual 
ntaiiiier of uielting-fmuaees; hut, to ren¬ 
der them more durable, tlie hiicU-work 
is eased in east iron pl.ites, whieh are jmt 
together with scicws. II13 are the covers 
to"the furnace; they are held down to 
the tup plate of the Viirnaccs by a single 
screw-pm lor e.ieh; and on the opposin’ 
side ot the eovei, a handle a is li.xed. Ity 
pn.shing this liandl**. the cover is moved 
sidewavsupoii its untie pin, so as to re¬ 
move it Iroin the tni nace montli. A loller 
is tilted to the cover, tvi i un uiioii the top 
plate, and render tlie motion easy. 

The interior figuie of each furnace is 
circular, .30 inche.s deep, and 21 in dia¬ 
meter ; the hottoiii is a grate of cast iron 
bars ('each liar being moveable) to admit 
the ail’. ( poii the grate is placed a pe- 
t!c-.lal or stand of cast iron, of a concave 
shape, coveiecl an inch thick vvitJi coke 
or chaicoal dust, and upon which the pot 
is ])laced in which the silver is raelied. 
The pedestal is nearly two iuclie-s thick, 
and IS fully two inches’ broader in its dia¬ 
meter than tlic pot, the object of which 
is to ])rotc( ( the hij) of the pot fiom the 
vi;-y iiieli l.ea! which the current ot air, 
n.'^ccuding thionvli the grate, when ih? 
furnace is at woik, rrentes, and which 
vv» aid otherwise melt tiie pot. This 
preeantion is essentially necv siary, fiom 
the pedestal raising the pot -o cuii.sidei^ 
ablv above the giate, and ...'ni its being 
eiitirelv suironndcfl by the fire in the 
fiiniace. If the turnace,_ however, is 
properly managetl, there is no risk of 
inciting the pot. On the top or month 
of the pot is placed a uiuille, which is 
a tingol castiion, six inchiuideep, made 
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to iit neatly Into the inoutli ot the pot; 
the u«e. of this niuillv siinil.ii to fhiu 
u.'.ed it) me tiiii; gold, toi/nea jMriitei 
diplh of fuel ill the Inniaee ili.in the 
mere length of the pot, and whicli gives 
a gre.iter degn e of pei lection to the pi ii- 
cess 'J’lie miilllc is also extremely con¬ 
venient, by going a depth to the pot, if 
we niav so speak, which enables ingots 
of silver to be ch.'ll ged, «Inch are longer 
than tiie di-()th of the intciior of the pot. 
The top of the ring or luuillc is coveteti 
With a ; late of ea'-t iron, to pieveiit the 
fuel fioi'i falling into the pot, and seeiiie 
thein-tal from the action ot the atmo- 
sfdieiic air when in tii'-ion. liaeli fiirnaee 
ij Is a ii.ie nine inches »vi(le and six inches 
deep. 'I'lie tine is font inches Irom the 
top of the finiiace, and proceeds in a 
iiioi'onta' diuTtioii, and e.xteiids to the 
lino C, wlneh is nine inches sipuire, and 
is: can lid up in a sloping direction to the 
sulck oi ■.•iiimney, which is d.') feet high 
fiiiiii tl'.‘ griie of the turnare. 

ff'rien t'lC fuuniee dosns, fin, are 
c!os'.'<l, the ciiiient o( ait w Inch cnteis at 
;ii«^ ysate ■i-cends through the hodyof the 
Iiiiti.iie, an 1 eans-s tlie fuel, \v'hich_ is 
CoU". T'lii which siuiounds tie* melting 
p.e, r.I'i irn vet\ intensely. Thedegiee 
ut lie.tt w,tilted,’ liowetei, is ie.\ nicely 
re.- 1 ,, 1 liv ,i d uimer, which is fixed iii 

*iit' lie ■ of e ich lurnaee, ami exactly 
luithig tlie stjuaieof tiie flue, so that .my 
iKDiion of (liaiiglit can be giieii to the 
tn: ’■ see .hat m.i\ be wanted The damper 
IS a pl..:e ot wionght iron, fixed in a 
ti.iti'e. -..ill is e.isili ino’Cfl in and init. 
so as lo ineiease oi diminish the si/.^ of 
the flue. It is fixed in the hrick-woik ot 
tl;.' si.ipin., rtae C, ahont l« inciie- .ibove 
iiie luji .'i’ toe fiiinace. The fiunace 
(loots Ij' .we sm ill holes in them to look 
iat j the ininaee; these are closed hy 
St to;/. 1 ' or plugs ol cast iion. 

ti’iien l!ie tuniace is ynit to work, iti* 
iigiiled Ii> somi icnited charcoal hciiu 
put upon the giate, and aioniid the yint 
rtor tue pot is aiw.iys in its place belore 
the fire is lighted; ; upon the chaieoal 
about thiee inches deep of coke is put; 
the dot'.'' H i.s sl«it, and the dampei is 
puiic'l o'li :jhont two inelies. Whci the 
ool e ’ • i.ni ed, a similar qiiaiititv is put 
.)ii, and 'O continued until the fiiiiiacei.s 
ti'M witli iirtiiled coke. I’lie ohjeel of 
ilii' prt i aulioii is to jtreveiit tlie eraekiiig 
of the c.i' I iron pot by being too sud'Itnly 
healed; and it is geiiei illy ahoiit two 
1.oil's before the noteaii he Inought, to a 
charging heat, to dii itwifii iic; ti 1 1 «ril'’!Y. 
lleioie the .sl'ier is ehai red, the polls 
li. ated ahrirht red ; it i> tlien txamiind, 
to si-f ■; i» has cracked in Inliiging up, as 
i' is II Cl ni('..ii\ (ailed, 'j'lns done fiy 
phu iiig a cold iro.i tool of coiisidei-iiiie 
till, kill " ill the eentie of the jmf, which 
imme'hat.ly renders aiiv erark risible to 
the eve. VVhen .satisfied that tlie pot is 
tliC silver is charged into the pot. 


With thesilveris piitint.) the pot, .is i.aU 
(in.mtitvofioarseli gr.iiiie 1 eliaivoil -.ow- 
(ler, whieli co.ds the inner mu l.iee of Uie 
lot, and jiieienis the .silier fiom ad* 
leriiig to It. When the silver is hroiiglit 
to the fieing i-omi, the qniinlitv ofehar- 
eo.il islncivisi'd, uiitil it i.s iieaily h.ilf au 
inch deep on the .milare of the silver, 
and whi. li Keeps tlie cilvei as mneh as 
possible liom (lie iietimi of the lonmion 
air, and prevents (hat di stiiiciioii ot the 
alloy which would otherwise cause a con- 
sideiahle lefmement iiithemet.il. When 
the .silver is eoinpletely and proyierly 
melted,it i.- well stiired w’ithaii iion stir- 
ler, .so .IS to m.ike the who e mass ot one 
iiiiitorm st.iiidaid ipi.iliiy. 'l'lie|>utistheii 
taken out ot the Ini mice h\ the eiaiip, 
and com eyed to the iioiiring imiehine, by 
which its’cimients aie pomeil into the 
iicot moulds. 

h'i'g .1 Is tlie eiane. It is supported by 
a .'Hong euliimu ot east iron, .\, which 
is firmly ti.xed in m.i'Otiiy beneath the 
floor. The gihhet of the crane, inaiked 
WY, is cast in one pace ; it has a eollar 
ai e, which fit.s upon .i pluit tornied at 
the iippei end ot the coliimn X. At the 
lowei p.ot III the gib i.s a Ciill.ir which 
emln.u'(.s the eo nmn ue.ii its base. On 
these two 'Uppoils the gili tin ns freely 
voiiiul, 'll that its cxln imty W may be 
pl.iet'd (tier eitlier ot the tnrnaces B H. 
'1 lie wheel-woikol theeianeissuppinted 
in two flames z-, wlncliaie fixed to the 
gib liy time Iiolt.s; it eonsi^|.s ot 'a eog- 
whre’l c, niioti the end of the hanel, on 
wiiiiii the elniin winds, and a [liiiion 6, 
which gives motion to the eog-wliecl. 
'I he axis of the pinion has a winch or 
hiindle '/i\ .it (.um end to tinii it round. 
'I'he chain (/, from tlieh.iiiel, i.seairied 
up oxer the pulley at c, whuli Ls htted in 
a |).i’t ot the gill immediately over tin 
pivot at the top of the eo.iimn .X. 'I'he 
chain tlien pas'Cs ovei the pulley Watfhe 
end (’1 the gib, and has the tongs VT 
Mispeiiiled to it. 'Ilie.se aie adapted to 
take lip the pot lieiweeii the hooks or 
el.iw's T, at the lower ends. The two 
limbs aie muted by a joint like .shears, 
and the npiiercnds V. .ire eoniieeted with 
the gie.it eiiaiii h\ a few links. The pot 
has.iprojee.iiig lini nmnd the edge, and 
the tongs take thi.s rim to lilt tiie pot 
out of (he t'irnaee. 'J'he pot being wound 
lip III the iei|iiiied In ight, by Imiiiiig the 
handler, the gih ot the eiane is swung 
round, t.j hiiim the mit oier the pouting 
iiiacliiiie, and it is lowei(-d down into it, 
l.ii' Uict., iieuvciieei.t swinging the eiane 
lout'll a wiiri.i, v.I.ich is l.xed upon the 
toll.mil .k It () and a worm oi endle.s.s 
seiew is nniiiiit.' 1 in tin- fiame z, to w'ork 
In 1';e te. M'ol llic wheel. 'I’iie screw, 
h-Uig till .led iiy ,i w lueli nii the i ml ol its 
spindle, will cause the gih to iiiom round 
on the rolurni). 

( To he cf/iitinued. ) 
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OM WEIOHTS AND MEASTREH. 

Sir,—W ith much pleasure did I 
learn, durinif th'* last Stsshhi, that a 
ivili h>i laptiili'/ii»s> the WtMf(hts and 
McjMircs'vashcliire the House; and 
l.hoii»h a variety of nrcuiristaurcs 
preiuited me frciu {’iA'uiJ it due at- 
leini. II at the lime, yeti cmluaced 
the earliest opportunity of makinfj 
mYself actpuiiuted with the provisions 
of tile euaitment. I'lnauatiiipf, as it 
did,from the veuerahle\ ice-Presidcut 
of the Iloyal Society, I entertained 
the most samruioo hopes of our heinir 
at lari jmtiuto po'Ses^ioIl of asiinple 
and philosophical sv'ftieui ol wciirhts 
and measures, and you uill indue of 
iny disappointment upon findinir that 
its provisions were merely to enforee 
the Acts of ami l/dO, and to 

state the ratio het'vcen tlie “ impe¬ 
rial Standards” of those Aets and 
certain ” inviiriahle natural stand¬ 
ards,” which it poinis out; at the 
same time tliat local variations are 
still to he allowed, as lieretofore, on 
the condition of the ratio of <uch 
local weights and measures to these 
“ oritjinal and (general standard ” 
weijfhts and measures. 

Ilowev^er, ihou'jh the IVill did not 
meet my expectations, it is I'crlaiidy 
well calculated to answer tin; inten¬ 
tions of its author ; still, I think, it 
would have l>een hotter to provide 
for a total aholifion ot all local vari¬ 
ations from the ^jeneral stmnlaid—it 
not inniHiHiilt'li) convenient, vet at 
some future staled period, as, lor in¬ 
stance, throe years This^ proviso 
would, no (ioiihl, liavc aliolished tlui 
practice in mni-hless time; or, takin;;' 
the lowest view of its etheieney, it 
would luivo pre]>ared the i>ul»lie fur 
the chansje, so as not to throw any 
dillienlties in the way of its operation 
at the expiration of tlie intervening 
term. One advanta^'C, luiwever, 
trising from the Bill in its present 
form is, that it gives a something 
greater power for deteetiiiir tVandii- 
lent dealers, and is therefore of im- 
portanee to the eoii'iimers ot every 
kind of iirtieleiu an economical point 
of view. 

Allow me, then, through the me¬ 
dium of your/rw/f/ useful puhlieatioii, 
to call the. attention of yoiu* readers 
to the principles of a system of 


vveights and measures which unite* 
perfect simjjlicity with universality 
of application, and which, so far 
from being a subject of mere iiiiiried 
speculation, has been in iwtuiunl oj^t- 
lulitui for more than the third of a 
century—I mean the rrench system 
of vveights and measures. Thougdv 
the e-'LCcllence of this system has boon 
duly appreciated by scientilic men 
in tliis country, 1 am not aware that 
it has been presented to the mass of 
our countrymen ill any form vvbatevor. 
^'he greatest obstacle, that was ionnd 
to its introduction into France, vyas 
found to arise from its not having 
been made, a imrlion of the gcm'ral 
system of elementary instruction; 
ami, perhaps, vve shall not he too 
saiignine in onr hopes, vvht'ii vve as- 
serf onr belief that, in lour or live 
years, the British Public may h'* 
hronglit into a state to adojit tins 
sv’steni without any of the inemiv" 
niences Vihieh were lelt hy onr con- 
linentdl neighbours. Indeed, I eon- 
ec’v** that more, icsts with .»/<’« in for- 
V arding this truly landalde purjms!' 
Ihun with any other individual in the 
Briiidi einjiiie ; and I b'cl eonfvdeut, 
tlial, on so impiirtant a subject, yunr 
a-sistaneo ami co-operation will not 
lie called for in vain. ,> y < have the 
nicaiis of evjilainiiii,, illn-'trating, 
and enforciiiir upon the minds oi the 
operative classes, flic pei.l fsaurul 
ii/ili!i; M\(\ unlit iiltifil iiiii'i'uin^p that 
must result from its ado\»tion. By 
yinr inlinencc it would nnd its vvay 
into thoM' schools whert* onr artisans 
receiv c* their iota of education, Ospe- 
ciallv VI hen the ji-ircnts of the pupils 
sec its advantages and call for its 
adoption ; and Vnrely those jiarents 
cannot need nmeh inducement to do 
so, win'll they find that a hoy « 
oldiged to study arithmetic for iibont 
Hufc i/fiijs before lie enters upon 
algebra in thi.s country, whereas, in 
France, l/nre ir lout i>rii>s nsnally 
suffice! How much geometry, per¬ 
spective, drawing, and nainral phi¬ 
losophy, might a boy atijMrc in the 
time lhal is thus wasted ; onr En¬ 
glish seminaries, and all luiongh tbe 
iiitricale and alisiird systems of 
weights and ineasnies that prevail 
ani(mg.st us I How much belter 
would”the education of onr artv>.ms 
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SiS 

be, if such a facile and philobuphicul 
system were adopted ! Does not 
every well-wisher to his country I'eel 
interested in the change ? And can 
any man who has the slightest influ¬ 
ence remain neutral on so important 
an occasion ? 

1 ]>ro])osc to have the new system 
of weights and measures ai/tlcU to the 
usual suhjfcls of a common clucutiou, 
rather tlian i,iib>tituti'(i for them; and 
it in oloions that, under existing eir- 
eiunstances, little more than this ean 
he imped for, at least till a legislative 
enaetmeiit has abolished the old and 
iiitrii;atc sy-'tem at present in use 
amongst ns. 

Ket ns gradually familiarize our 
arti^ in-i to the ehangc—let your eor- 
rc-iMnideut-i oecasicmally use the new 
system in their conununlcations—lot 
the more intelligent workman explain 
it to hisshopm.iles, and these to tlieir 
fainilit's —let all ealeiilations given in 
im'aMiK* i»e eonterted by your 
tea lei ' into tlieother, and then hack 
to it- <M-igitial state,as so many arith- 
meriiMl excreinen—then nlU a gra¬ 
dual t'.imi'iiarlty uith the new, and a 
di'tinel perception of the relations 
of hotii, he formed throughout so- 
»“iet; , a.i'l loudly eallfur a legal in- 
trodnefioe, of that .ny.nteiii, tlie ad\an- 
lage.? of which will then he so gene¬ 
rally felt. 'I'hen, indeed, .shall we 
be able to confer upon future gene- 
ratiens the most \aluahle iniprove- 
incut in general ediieatiou that has 
ever been atl^mptcd—a system that 
will influence the destinies of our 
country, hy il< (fleets upon the im*- 
ehanic arts, to an extent that few can 
at present anticipate I 

1 shall now, with \our pennission, 
give your readers a siiinma. y of the 
principle's of the .s^^teln, and hope 


to meet with that eo-operaiiun froiui 
your correspondents that will ulti¬ 
mately render the subject perfectly 
familiar to the lowest capacity, e^■en 
though shackled with the complex 
machinery of English arithmetic. 

Vi incijiles. 

The computed length of the meri¬ 
dian of the earth u'as divided first 
into four ])arts, and eaeli of these 
into ten million parts. 'Phis (juantity 
w as taken as the base of the whole 
system, and was denominated a 

l\lt’lrc. 

Now it is obviously nniinportani 
what we take as the base of our sys¬ 
tem, provided we ean always refer to 
some invariable test by w'hieh to de¬ 
termine the aeeuraev of our unit of 
measurement. In this view, perhajis, 
the length of a pendulum, ^ibrating 
seconds mean time in a given lati¬ 
tude, and nnd(‘r a given teiiiiierature, 
may be more convenient and more 
certain, though not more pennanent 
than the, length of the terrestrial 
meridian. It will generally, no 
doubt, be. preferred by every country 
to seh^ct for its unit the length of 
the seconds’ pendulum in the lati¬ 
tude of its own capital; Imt it w'ould 
be more generally eoiueiiient to as¬ 
sume the same unit throughout the 
world; and that none of these little 
traits of national jealousy mifcht pre¬ 
vent so desirable an event, it would 
be. well to let the i^fpiator he selected 
for the experiment. To return from 
this digression, we remark, that all 
the (livi.-jions and multiples proceed 
by It'll',, or, ill fact, that all the ope¬ 
rations an; reduced to the very simple 
ones resulting from a decimal scale 
'I'he mttj'c heing unity of length, we 
Inne the following table : 


reii-milliiTiftrc, or teii-tlionsanrlth of a metre, = rnhn! ~ '0001 
Millimetre, or tlioiisaiidlii of a metre -j-tjVo “ 

(^cntiiuf'trc, or hundredth of a nil t'c _ . _ — —-01 

Decimetre, or teiitii ol a metre -I 

Metre.-.- ^ 1- 

Detainetre, or ten metres - 

flectomctre, or liiuidrcd metres - = 100* 

Kylometre, or thousand metres - - = K)00‘ 

Myriarnetre, or tcu tiiousaud uu tres ------ 10000* 


Superficial measure is generally eontaining a hundred stjuare. metres, 
re. koncdiri square metnt.s, &(:. but which is called the me. The unit of 
the unit of /««-/measure is the square measiurc for fluid.s is called the litre. 
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and is equal to the cube of the ITie metre cube is used for timber 
dcemctrc. measure. 

The multiples and subiuuUiplcs of 
The unit of measure for solids all these meiv.snrcs arc formed just as^ 
is a centimetre cube, and is called a in the ease of those of length, by the 
gramme words 

Dcca, or ten ; as Pccamctre, ten metres. 

Hecto, or a hundred ; ai> Hec tolitre, a hundred litres. 

Kylu, or a thousand; a.s Kylogramiiic, a thousaiul grainiiies. 

Myria, or ten thousand; as Aiyriarc, ten tliousand art's, 

Ueci, a tenth ; as Decigramme, a tenth part u! a grainmc 


Centi, a hundredth, &c. 

Mihi, a thousandth, &e. 

What is there in all this which any 
j\>reii:ner could not learn in a single 
liLilf liour, even though lie luul never 
heard of it before? However, -as I 
have been more prolix than I in¬ 
tended, I shall reserve the remaining 
remarks I may have to make for a 
future paper, in ivhich, amongst other 
matter, 1 shall give a table of the 
value of these diHereiit units in En¬ 
glish measure. In the interim, 

I rcuiuiu. Sir, 

Your most obedient servant, 
Bath, Oct. IS21. T. S. D. 

MINUS. 

SiK,—in reply to I’iger’s application, 
for a rational faith in signs, permit a 
reader of your paper to remind him, 
that, as vkhen — i is to be multiplied 
l,y rt, — 6 is to be repeated a times ; 
and any number of negative qiiautltics 
gives a negative sum : so, when — b is 
to he multiplied by — a, — 6 is to he 
sub‘ractcd or niiiiu.sed a times; and, 
as the subtracting of any number of 
negative (|uaiitit:es is the same as add¬ 
ing the same quantities taken ])usi- 
tively, and the addition of positive 
quantities gives a positive sum, the 
product will be a times + b or + a b. 

In the example I'iger has given, his 
multiplier is plainly a positive term ; 
fur — tunes is '.i times less than never, 
(i.e.) his friend would he three removes 
from the failure mciitloued, or + 90?. 

If Piger wishes for a rational iiitro- 
durtioii to the science, he will find 
“ Bridge’s Lectures,” or“ Biidgc’s Ele¬ 
ments,” to contain what he desires ; at 
least the latter has been quite satislac- 
tory, hitherto, to 

Tyro + Picr.u — 3. 

CnilONUMETKltS 

The indispensable use of the Chro¬ 
nometer in detumiining longitudes at 


sea is wellk.nowu. It has, therefore, 
become an object with the (iovern- 
ment of this country, anti of every 
other maritime slate, to render this 
instrument as perfect as possible. 
The viirialion of a, lew seconds from 
mean time might occasion in the 
navigator a mistake of some miles, 
and consequently, on a dangerous 
coast, or in a diirk night, render the 
loss of life and property inevitalde. 
nie Lords of the Atimiralty, alive to 
the iiiiportauee, of the sulijeet, of¬ 
fered last year a premium of 301)1. 
for the be ji ebronouieter; and the 
eagerne.ss of the, competition excited 
exceeded greatly the value of the re¬ 
ward. No less than thirty-si.x in¬ 
struments, made by the. most emi¬ 
nent watch-makers in liomlon, were 
sent to the Royal Observatory at 
Greenwich. Tlieir respective rates 
of going were observed w ith the most 
rigorous astronomical accuracy, and 
carefully noted in the hooks of the 
Observatory. The approximation of 
some of them to perfect accuracy will 
easily be admitted, when we mention 
that the one which obtained the prize 
(illr. ftliirray'SjOf Cornhill,No. 
did not vary in its mean daily rate 
more than one .second elev en hundred 
parts of a second for one year. This 
instrument was purchased by the 
Lords of the Admiralty, and is now 
with Captain Parry on ’the Polar ex¬ 
pedition. 

THE I.Vll>UOVED WIRE Oi aOE. 

Sir,—'J’he wire guage, -i^lered as 
a stiiudard for tlie'imqiosc, in your 
5.)th Number, will not aseertaiii the 
Jnli i'.nd Clin! diameter at i]u\ Umgibte 
of the Iw'o sides of the guage, 
which liu'anno.ed diagrciin proves; 
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be, if Huch a facile and philosophical 
system were adopted ! Does not 
every well-wisher to his countrv feel 
interested in the change ? And can 
any man who has the slightest influ¬ 
ence remain neutral on so important 
an o(’casion ? 

1 propose to have the new sysrem 
of weights and measures mhlcd to the 
vstud itilijccts of’ a common eduatlion, 
rather than i>ub>liluttil for thoin; and 
it is olivious that, under existinif cir¬ 
cumstances, little more than this can 
he hoped for, at least till a lei>islative 
enactment has abolished the old and 
intricate system at present in use 

amon^ist us. 

Let ns trradually familiarize our 
arti-ni- lo the chaiii<e—let yonreor- 
re'|nn>'h“nl>- o( casionallv use the, new 
in (heir comnmnicutionh—let 
the m-.iv hitcllljrent workman explain 
it io his shopiiiates, and these to their 
l.uiiilie—let all eal'-iilatinns yivea in 
<>•!!■ itiea-iin* be (oruerted by your 
rc.i l< I ' ia’i) tlie other, and then back 
to iis iti'U'inal state,as so many arith¬ 
metical t'xereiscs—then will u jijra- 
<lual l.iaiuiaril} with the new, and a 
di'timl perception of the relations 
cn' both, be formed throuifhout so- 
»‘ict>, a.id londly eall fur a legal in- 
trod’iictioii <if that sy-tom, the advan- 
t!ii>c.s of which will then be so gene¬ 
rally feh._ Then, indeed, shall we 
be able to confer upon future gene¬ 
ral iens the most \uluable improve¬ 
ment in gcaeril education that has 
ever been attempted—a system that 
will influence the destinies of our 
country, by its (-fleets upon the me¬ 
chanic arts, to an extent that few can 
at present anticipate 1 

1 shall now', with your permission, 
give your read<'rs a siimmai-y of tin- 
principles of the .s\stcm, and hope 


lo meet with that eo-uperaiiun froiti; 
your correspondents that will ulti¬ 
mately render the subject perfectly 
familiar to the low-est capacity, even, 
though shackled with the complex 
rnachiiiery of l-inglish arithmetic. 

Principles. 

The computed length of the meri¬ 
dian of the earth was divided lirst 
into four parts, and ca(-h of these 
into ten million parts. 'I’his (jnantily 
was taken as the base of tin; w-holc 
system, and was denominated a 

^fetre. 

Now it is obviously nnimpnrtant 
what we take as flic base of our sys¬ 
tem, provided we (-an alwavs refl'r to 
some invariable test by whn-h to dc 
tenninc tin- accuracy of our unit oi 
uieasurcmciit. In this view, perhaps, 
the length (>f a pendidum, vibrating 
seconds mean time in a given lati¬ 
tude, and niuh-r a given temperature, 
may be more convenient and more 
cerliiin, tlumgdi not more pennanent 
than the length of the terre-.trial 
iiu-ridiau. It will generally, no 
doubt, be preferred by cvi-rv country 
to select for its unit the length of 
the seconds’ pendulum in the lati¬ 
tude of its own ('a|)ital; but it w'ould 
be more generally (-onvenient to as¬ 
sume the same unit throughout the 
w'orld ; and that none of these, little 
traits of national jealousy might pre¬ 
vent so desirable an event, it would 
be w(‘ll to let the (Hpiator be selected 
for the experiment. To return from 
this (lignission, we remark, that all 
the divisions and multiples proceed 
by ici/i, or, iii fact, that all the ope¬ 
rations are reduced to the very simple 
ones rosidtiag from a decimal scale 
'I'lie Mfirc being unity of length, vve 
hav e the following table ; 


T<m-niilbmc-tro, ( - tcn-thonsaridtb oi a metre, 
Alillimetre, or tbon=audlh oi a metre - - - 
CentiiiM-tre, or Iniiidredth of a mt'tic . - - 
Decimetre, or tt-iitli oi a metre - . _ - - 

Metre - ... - 

Decametre, or fen nu-ir4-s ------- 

Hectometre, or liiiiidrcd metres - - . . - 

Kilometre, or thousand metres ----- 
Myriametrc, or tcu thousand metres . - - 


I oiVtva 
1 

TTTtio 

lU 


-= -0001 
-001 
-01 
-- 1 
^ 1- 
=z 10- 
= 100 * 

= 1000- 
=: 10000- 


Superficial inea«nrc is gciuirally containing a Iniiulrcd square metres, 
ret koned in squan; mcire.s &t;. but which is called the nre. The unit of 
the unit of /und measure is the square measure for fluids is called the litre. 
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and is equal to the cube of the The metre cube is used for timber 
decimetre. measure. 

Tliu multiples and siibinultiples of. 
The unit of measure for solids all these nie!).sures arc fornu'.d just as 
is a centimetre cube, and is called a in the ease of those of length, by the 
gramme words 

Deca. or teu ; as Decanutre, tcu metres. 

Hecto, or a hundred ; as llettolitre, a hiuidrefl lures. 

Kylu, or a thousand; a.s Kylograniiiic, a thousand gruiniiies. 

IViyria, or tcu thousand; as Myriarc, ten thousand arcs. 

Deci, a tenth; as Decigrauiiue, a tenth part of a grainme 


Centi, a hundredih, &c. 

Milli, a thuu.sandtlt, &c. 

What is there iti all this which any 
forcii,ncr cotild not learn iti a single 
half hour, even though he had never 
heard of it before ? However, a.s I 
have been more prolix than I in¬ 
tended, I shall reserve the remaining 
remarks I may have to make for a 
future paper, in which, amongst other 
matter, I shall give a table of the 
value of these differeiit units in En¬ 
glish measure. In the interim, 

I remain, Sir, 

Your most obedient servant, 
Bath, Oct. 1821. T.S. D. 

MINUS. 

Sir,— in reply to Piger’s application, 
for a rational fattk in signs, permit a 
reader of yonr paper to remind him, 
that, as when — i is to he multiplied 
l,y + rtj — A is to he repeated a times ; 
and any ntiiiibcr of negative quantities 
gives a negative sum : so, when — b is 
to be multiplied by — o, — A is to be 
subtracted or minused a times; and, 
as tlie subtracting of any number of 
negative quantities is the same as add¬ 
ing the same quantities taken posi¬ 
tively, and the addition of positive 
quantities gives a positive sum, the 
product will be n times + A or + a A. 

In tlie examide Piger has given, his 
multiplier is plainly a positive teim; 
for — 8 times is 3 times less than never, 
(i.e.) his friend would be tliice removes 
from the faiUiru mentioned, or + 90/. 

If Piger wishes for a raliomd intro¬ 
duction to the science, he will find 
“ Bridge’s Let turcs,” or“ Bridge’s Ele¬ 
ments,” to contain what he ilesires ; at 
least tiic latter has been quite satisfac¬ 
tory, hitherto, to 

Tyko + PlGRIl — 3. 

CIinONUMETKK.S 

The indispensablu use of the f’hro- 
nometer in aetcmiiiung longitudes at 


sea is wellk.nowii. It has, therefore, 
becoiue an object with the Govern¬ 
ment of this country, and of every 
other maritime state', to render this 
in.strunient as perfect as possible. 
The variation of a few seconds from 
mean time might occasion in the 
navigator a inhstake of some, miles, 
and consequently, on a dangerous 
coast, or in a tlark night, render tlie 
loss of life and properly inevitable 
llie Lords of the iVdiniralty, alive to 
the importance of the subject, of¬ 
fered last year a premium of ,'5001. 
for the In.i. chronometer; and the 
eagerness of the competition excited 
e.xceeded greatly the value of tlic re¬ 
ward, No less than thirty-si.x in¬ 
struments, made by the most emi¬ 
nent vvatch-maker.s "ill Tioriduii, were 
sent to the Royal Observatory at 
Greenwich. Their rcspei'tivc rates 
of going were observed with the most 
rigorous astronomical ac^mracy, ami 
carefully noted in tlie hooks of the 
Observatory. The approximation of 
some of them to perfect accuracy will 
easily be admitted, when we mention 
that the one which obtained the prize 
(Mr. Murray’s,of Cornliill,No. 8lf»), 
did not vary in its mean daily rate 
more than one second eleven hundred 
parts of a second for one j'car. This 
inslriimeut was purchased by the 
Lords of the Admiralty, and is now 
with Captain Parry on the I’olar ex¬ 
pedition. 

TUV; IMl'llOVElV WIRE C’ AGE. 

Sir,—^’fhe wire g'^uage, olfered as 
a standard for the purpose, in yonr 
hoth Niimher, will not ascertain the 
full and <’(«(.' iliamcter at the/ci/igiA/e 
points of flic two sides of tlie giiage, 
which the auiiexed diagram proves; 
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fur if A aad B were the sides of a 
guage, TT would be the tangible 
points of the wire, instead of at the 
true diameter, C. 



This may not affect the beneficial! 
use of the instrument, jirovidcd it be 
marked with strict iiiatlieiiuitical al¬ 
lowance fur tlic error; so that cadi 
mark should stand at the hur fhimir- 
ter of the wire, instead of at l!ie points 
where it iini't touch the !>u.igc, or 
all wire rated hv the oik' uffered would 
be of greater diameter than that iii- 
atrument would give it. 

(11 ivTon 

16, Biickitip}i:iiii—fleet, Poitl.iiid- 
road, Sept. Id, l'^.2l. 

CALCULATINfi THK K.MllU'h ROD OF 
^TEAM ENOIXES. 

[}\\ have already inserted (p. 329, 
vol. II.) one answer to the Query 
of Gulieliniis on this subject (page 
230, \ol. I.), ami give insertion to 
the following, as, in our opinion, 
R still more siiti^fiictnry demon¬ 
stration of the rides to be ob¬ 
served.—E d.] 

Srn,—I IwJieve the calcnhition for 
what is called the Kiulins Hod of 
Parallel Motions for ISteain Engines, 
is known but to very few engineers 
or engine-makers, on this account— 
llic general practice now is, to make 
the raflius rod and jiarallel riid both 
of the same length, and this length 
equal tohalf the radius or one-fourth 
the whole length of the beam. 'I’he 
rods so constructed coniine the piston 
rod to move up and down in a per¬ 


pendicular line; but whenever the 
above rule is deviated from, and the 
parallel rods made shorter than one 
fourth the length of the beam, which 
is often necessary to be done, it then 
requires a very nice and accurate cal¬ 
culation by figures to accoinpli.ih the 
object. Therefore, for the informa¬ 
tion of your correspondent GuUel- 
mus, and others of your numerous 
readers, I send you this drawing and 
calculation,withdimciisions in iiichc.s. 
which 1 hope will be understood, and 
give satisfaction to all .such as stand 
m need of it. 

I am. Sir, 

Respectfully yours, 

I. R. (a Man in the Moors.) 



A B, radius of the beam - 40..’> mrl .c-,, 
GD, parallel rod = 22 inches, and G c' 
lengtli of stroke = .30 inches, gi»r*i i >■ 
find El) or E F -- railius rod. I’.r-t, 
40 .'i —22=27..5 = An, then as 1!.T> ; 30 
:;27..J : Ifi.fififi, or I) F = chord to sag 
niciit described by radius rod; then 

G C, or -y- D I', or --— = GM7== 

f/Ci. We now have {fol a triangle, 
l)(if/, with perpendicular and liypo- 
thenn^e given to find the base, the dif¬ 
ference between which and hypothc- 
niisc will = II S, or versed sine to the 
chord D F. Then, by Euclid, book Ut, 


prob. 47th,=. 20.965 

= Dd=-base, and Gl')—D d = 1,03.5 = 
H S = \ersed sine. 


H 1)9+ H S* 
Then — 


68.12.5 


34,0625 


^ EF, ED, or radius rod, which, if 
constructed by the above calculation. 





vxntv iRoim. 


will coufine the pomt G to traverse the 
perpendicular line G C. 

N.B. The two lii<es a D and B G re¬ 
present two links on each side of the 


beam, to which the parallel rods are 
suspended, and allow the top of the 
piston rod, G, to be wholly guided bj , 
the radius rod E D, E F. 


PUMP IRONS. 



Sin,—I send you three plans of 
Piiinp Irons, copied from urawini^s 
which I hate \\<)rkcd hy. I have 
found them to answer very well, 
when properly ttiadc and fixed, ami 
Rlinnltl be highly j^ratifiod should vou 
th'uk tliem worih a place in your Sla- 
Efazine. 

To mi.'wer to ,J. Bonnet, ofliineolii, 
I advi>:e him to \ isit the I'en Undines, 
near Boston, when 1 feel no doubt he 
will be satisfied of the truth of what 
I asserted in a former letter. Or 
sltoiild he come to London, I can 
show hmi two pumps 1 fixed myself, 

f treci.sely the same as those described 
>y him.~l am. Sir, 8n:. 

X. V. A MiLiAVRionT. 
Rlackfiiars-road, Aug. 6. 

Description. 

Fig I i.s the plan T generally adopt An 
a roiumoii lifting pump. A is the pumif 
Vauil.nd, with (he handle H eormeeted 
to It; ('• the pump rod ; I) a ^lillg, with 
a double joint at each end : the njinei 
port of the pump lod C pa-sscs througn a 


guide above the joint G, which always 
keejis the pump rod ii|>riglit; the joints 
■should he bushed wilh steel, and steel 
pins turned and fitted nicciy, and they 
w’ill l.'i'.t for nuiiiy years without shaking 
ill the least. But‘when I am confined 
lor room, as is freipientli the case, I use 
Fig..t, where A* is the joint of the pump 
lever or handle; B a ladiii's rod of the 
same lenuth fioin B to K, as the pump 
level fi o:n A to I); the end' 1) and K arc 
eoniieeted liy a link with three holes in 
it; the pump n.d is sliing to the middle 
hole, and bv the r.idiiis lod and pump 
leier hciinr fixed in the .same lertical 
dane, the hole {,' will deseiihea straight 
ine, or rery nearly .so, piovided the arc 
F(t doe.s ni)t inueli I’xreed -10 degrees. 

Fig. 'Z is for deeji wells, w'liere the 
pump is obliged to be fixed in the well, 
■j'he jminp rod K is attached to a beam 
or lever C, whieh swings on ■■ " utre D; 
the comieeting rod B is alsojo;- ■ ■ d to the 
beam (1 at the extrcuiiiy, the oilier end 
being fixed tti the eiaiik jiiii in the flange 

* ’1 hi.s letter has lici n omitted by our 
diniiitht.sni.iii; but the joint which it wa^ 
inti'iid'.'u toindicateis siiiriciently obvious. 
---1' III r. 




HINTS TU GOAt PUKCHAoEKS. 
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A, which has holes, marked K FF, at dif 
ferciil (iistaiir-cs Iroiii tliccciitie, iii order 
that t]ie qu:iiiiii\ i,t' u.i;er lo he raised 
iH.iy be rcf'ulated by jii'ing the (iiinm lod 
K a lom;cr or slmrtei >tio£o. 'I'lie flange 
A is tiriiily lixed on a '■liaft, with a fly 
wheel at the oilier end, and a handle 
fixi d to tniti with tiie weiebt marked W, 
ui tlie oiitt r end ul the beam; ('ha> a 
set screw- ar the toji '>iile, t<» allow it t(» 
he inoied lartber oil or nearer to the 
ecntie, niav be reiiuiied. It should 
lie |)I.ie-‘(l "o .IS to hai.inec the weight 
the ,1111011 tod. anil Ji.ilf tin- eolnnin of 
w.itei to be lilted. 

l’.>. 1 fixed one on this piineijile, b\ 
w'hiih, with the assiNtaiice ot a wheel 
and [liiiion, oin'iii.m rai-ed seven I'.illon'. 
of water jier minute, fiom the depth ot 
l-O feci, witJi thei;ieatest case. 


HINTS TO fO.VL I'fKC'HA.SEnS. 

'I’he preat 'Otirec of the frauds 
wliieli so iiotorionsly prevail in the 
trade in (,'oals. i' tlie diflereneewhich 
evi't'. ill point of quantity hy inea- 
"iire, between coals a.s they came out 
of the mine in larire round masses, 
and the ■'amc coals when broken 
down, ami. as is too ‘generally the 
ease, wetted, for the exprcs.s purpose 
of inereasinsr their bidk. For iu- 
stuuec, if n \at of Wallsend coals be 
measured from the ship, accordiiiir 
to such measure as the meter is in 
use to .tfive, and the coals be then 
turned out and broken to the size 
at which merchants commonly scud 
them out to their customers, "it will 
be, found, on filliiuj the Mit a^ain, 
that there is a surplus of a full bushel 
and more. So alive are the ilealcrs 
to the advantatfe to be derived from 
this ciremnstaiiec, that when a score 
of ArVallscnd coals is measured out 
in the Pool into a bar/rc haviiif,' four 
rooms, each i‘ontainin£f live chal¬ 
drons and a half, as in i>Tain, no 
sooner does the ban.i-o arrive at the 
wharf, llum the coals are taken out, 
broken, and well served with water; 
nor is flic coal-morchnnt satisfied, 
iinies.s he can by this jtractice multi¬ 
ply his five chaldrons and a half into 
■^ix nml a quarter, or even si.\ and a 
lialf. Some merchants there are,w ho, 
from the keciinoss of eompetitioii, 
V ill promise to 'five si.vty-eiifht sacks 
to a room : and well they may, for 
the fact is, that every room of 
good coals, such as the Wallsend, 


Percy Main, fiowper, &e. which arc 
all put on board of ship in large 
blocks, will, when broken down, 
measure out at least seventy-live 
sucks ! The general rule, however, 
when a room of coals is jiespoke, is 
to send in otdy sixty-throe sacks with 
the meter’s ticket; the overplus, of 
twelve or more >!iicks, the merelumt 
lioui'stly keop< to himself. 

The frauds in a large way, how¬ 
ever, are nothing to vvluil they are 
in the smaller tiallie carried oil hy 
the owners of those coal-'-heds vvliiefi 
abound everywhere in the metropo¬ 
lis, and to vvhieli the poor, the least 
able to sillier from iniposilioii, are 
obliged to resort for their supplies of 
this indispensable article, ft is a 
known fact, that when one of tlm-c 
petty dealers orders in a rnoiii of 
I’oals, he lay.s his aeconiil with turn¬ 
ing every chaldron of lliirly-''i\ 
bushels, vvliieh he receives, into 
forty-two bushels to his eustoiiier'. 
It is not by the aid of the bainmer 
and pitcher alone that this wonderful 
trick of iniiltiplieation is efl'ected; but, 
in conseipiencc of the Act of Parlia¬ 
ment regarding tlic measure of coals 
hciiig silent as to the sinaller mea¬ 
sures of a peck, iKilf-peck, &.v. which 
leaves these low dealers at liberty to 
make, as they do make, a very libe¬ 
ral Use of the additional opportunity 
which this cireunislance allbnls them, 
of imiiosing on the poor Imyer in the 
quantity of his hard-earned purchase. 

The obvious remedy for all these 
impositions, whet her on a large or 
small scale, would be to abandon al¬ 
together the present erroneous mode 
of measuring coab, and ty have them 
sold hi/ wcii’hl, w hich would ])Ut it out 
of the power of the seller to defraud 
even in the smallest (|uaiitity. It is 
surprising, indeed, that the neees.sity 
formeli a elumge of regulation has 
not ere now attructe.d the serious al- 
tcnlioii of the Icglslatun’. 

Were the plan ofweighingadopted, 
each sack of coals should weigh, after 
deductiM.g llie weight of the .sack, two 
hundred and fifty-live pound.s.* 

As coals are sohl at present, the 
only rule which can be laid down for 

* Kdijigton’s 'i'reatise on the Coal 
Trade. 
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GKUMETUICAI. EXKaciSE—ANALYTICAL 


UBMONSniATION 


the purchaser’s proteclioii, applies to 
tlie <-ase of buying- a whole room of 
coals at a time. When this is the 
case, he may stipulate tluitthc room 
shall be transferred to him as mea¬ 
sured out into the bar>fe from the ves¬ 
sel ; but this is a condition which he 
will ])robabiy find few sellers dis¬ 
posed to assent to. 

It may at first sii;ht occur, that 
were coals to be sold l)y weii,dit, tin* 
opportnuitv of cononittin^ frainl, by 
watering;- tfiem, would In* increased. 
But this i> not the case; for if a 
huslicl of WalNend eoal.s l»e measured 
when <lry, it will wei^fh from Sllhs, 
to K^lbs.; whercUft another bushel of 
the same coal.s, well wetted, will be 
found to \v’ei<ih consiil(*rably loss, 
'i'liis dilferenee is easily o.xplained on 
mechanical |)riuciples. A bushel of 
dry eoe.N, let them be ever so round, 
lias always a part small, which runs 
liki* dry *-and, Jind fills up every ca- 
\ ity, making’ tin* whole nearly a solid 
mass; but when the. coals arc wet, 
they clo;;' to<rether into masses, and 
iea\e the ca\ilies unoccupied. 11. 


OM TIO\ OK THE fiEO.MKTRICAL 

LxK.ncisK, Pa^c 8, Vol. ir. 



Make or -- ()!l; through F draw 
F a ]>arallel to O V. It i.s evident that 
FO IS the IfK'its of all the points (J 
which determine the value of () K; 
and that, when () 0 bisects the given 
angle A O Y, F G is a tangent at G t<» 
the semicircle descrilied upon O IC. 
Giinsequently, wherever O C is drawn 
within the angle A O V, exeept in the 
biserting direction, it must cut the 
semicircle, O C E, before meeting FG. 


fj'^t O e, therefure idrawn, as in dm 
figure, any where within Ui,. angle 
AOYj, cut the semicircle, m tin* point 
m : jomm E ; then fl m E being a light 
angle, m E is parallel to c c. Thcre- 
foreO/A : Or “ O K : ()c. ButOmis 
less than O c; thcrelore (}E is less than 
<> c. Q. E. D. 


AVALYTICAL Ht.VONSTHATION. 
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Calling the angle, AO(', .r, and the 
angle,COY, // ; also the given distance, 
OBorCD,rt. Then Cl) being perpendi¬ 
cular to O E, the angle E = (() C 1) — j a, 
undo 1) C is tbe supplenieut ol ..i+ 3 /). 
Therefore, to radius OE, OC in tbe 
triangle OCE is sin. .c, and in the 
triangle, O C 1) is tbe sine of the ‘upli'- 
luciit of {.!■ +.vl, or simply sin. ■.r-hy , 
1 ) or u being .sin. j/, Xow O E — 
O (' , , sm. I.C+?/,' 

sin. .1 sni. ^ 

OE = - 

sill, .r . sin. // 

sin. r w -r rns..r. siu.^ 

" ' sin. 1 . -m. 1 / 

s cot, .r //■ ( oiiseijuentlv O E is a ini- 

nimum when \cot. .i + cot. y) is a nn- 
, — 5 j- Si/ 

niimiin ; that i», wlieii -r ——- 3- 

’ sui -. 1 - sin.-y 

, 5.T -5.V . 

.■, 111 .- c sin.-/y 

i'.c + v i-i constant, S .r-5//; therefore 

O E i". a miniintiin when —:-j-, or 

rtlicn '■ill. . 1 ' — sin. //; that is, when 
O C bisects A O Y. ‘ y. E. 1). 

N.tTH.vv Short. 


LONDON YE.LST. 

'Hio Veast wltich is employed m 
lioadou is obtained fnMii the brewere, 
and hence i.s often ttiiuted with tbe 
hop mixture. In other parts, such^ 
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BBAUTIFYINO .VC at KS- 11 On, 

for example, as Ediiiburf^h, the 
bakers make use of an artificial 
yeast, propare<l in the fctllowimif 
nianner, which is quite free from 
any s\ich taint, and answers the pur- 
osc of fermcnlafion equally well. 

'o lOlbs. of flour they add two jjal- 
lons of boilinif water; thev stir it 
well into u paste ; they let tliis mix¬ 
ture stand for Mwen hours, and then 
add about a quart of \ea>t. In about 
six or eiijht liours this mixture, if 
kept in a warm place, ferments, and 
produces as much yeast as will baki* 
an hundred and twenty quartern 
loa\es. 

Sojiie jea’-s aj^o, the bakers of 
London, sensible of the, superioritv 
of this artificial )cast, invitc<l a com¬ 
pany of manufacturers, from lihi'.- 
^ow, to establish a manufactory of 
it in London, and promised to use 
no otlier About oOOOl. wa> accord- 
injilv lai<l oiil on bnildifiirs and ma¬ 
terials, and the ujanufactory was he- 
itl’un on a I'onsideiMidi* scale. The 
brewers lindins,'' their >ea>t, for which 
they !i:id dr-i,\ii a f^ood ])nce, lie 
hea\y on their hands, invited all the. 
journeyin.-'u bakers so their cellars, 
eave tlieiii their full of ale, and pro- 
jnised to re;(ale them in thid manner 
everyd;i\, provided they would force 
their master.^ to take all their yeast 
from tlie Invvvcrs. 'I’lic journevmi’u 
accordin'.dv declared in a body, that 
they would work no more for their 
masters, unless they <>avc up taking' 
any more yeast from the new manu¬ 
factory. i he masters were obliged 
to comply ; tlic now inanufj.ct()ry was 
stopped ; and the iiiliabitants of Lon¬ 
don wore thus obliiiod to continue to 
eat worse bread tlniti their neiah- 
boiir.s, because it is the interest of the 
brewers to sell their veast. 

B. (i. 


r.KATTIFYIXt; AOVrKs. 

Dealers in (lems have a swrel me¬ 
thod of prodiieiu'i', artifieiailv, some 
liermtifnl clfects in Aerate:, which, to 
the eye, have all the ajtpcarance of 
natural, and beinj; insisted on 
iinsoc;,^ serve at times toche.it lim 
iimutenr out of very hlj'‘h )jrice^ 
1 he.sft etVeets are suppos'sl to be ob¬ 
tained bv a sucf'cs.sioii of bbovs 


rO IDKNTiKir niLVKH, &c. 

adroitly struck, on the stone, pre¬ 
vious to its heinjj; polished. 'I’hc 
means of dotcctiiif? the artifice, 
tukinu; it for ifrantod that such is the 
mode, of operation, are siiflicicntly 
simple, livery blow must have pro- 
dneed, under the jilaee where, it was 
sjiven, tlie future, of a reiifular con *, 
with its base next lit the point of 
eontaet 'I’races of this figure may 
sometimes be lii-eerned by the naked 
eye in the polished stone, and always 
with the aid of a mierosei^e. To 
make quite sure of their havmsj been 
artificially produced, wet the stone, 
vvluni the traces will be found almo-t 
entirely to disappear, on account of 
the liquid pcnctratinsf the fi.ssnrcs, 
and afterwards to n;appear on the 
stone bccomini!’ dry 


MOW TO lUKXTIKY .SIOVKK. 

Silver, in its native or vir^fin state, 
ha.s a irrcat external resemblance to 
tin, but mnv, on examination, bo 
easily distimruished from that metal 
by its boiiiif much heavier, ami by ill 
remaining unaltered under the ope¬ 
ration of lire, whereas tin burns en¬ 
tirely away under a continued heal 

i\.s ores of silver arc freipicntly 
comliincd with other metals, it may 
he Ilf use to furnish the iiupiiier with 
a tC't, hy vvliivii he may ascertaiu 
hnth its presence and the qiiaiilitv in 
w liieli it is eomhined Tor this pur- 
jiusf, let him put a few particles ol 
the I'ic into a vvateh-<rlass ; add two 
or three drojis of nitrous acid ; then 
hold the «;luss over the flame of a 
candle till the ore is dissolved ; after 
which dilute the .s.iialiou willi water, 
and .'tir it about with ii lirii^hl copper 
win*. Whatever silver is present 
will immediately separate from the 
soliithin, and attach ilsclf to the wire. 
Or, iii.steud of makinir u.se of the 
wire, add to the solution one drop of 
muriatic acid, or common salt, and 
the silver, if any he prc.scnt, will be 
separatv'd in a dciisi" ami dull white 
clou'i. 

IIAWKIXS' fiTKA.M KX'OINl!. 

We look notice, in ourd/th Num¬ 
ber (p. ,‘^01, vol. II. ), of anew Steam 
Iviuriuc, of great promise, invented 



CONTIIACTION BV I'OLU—EXI'ANBIUN OF WATKH. 


by a blind man in Anioncn, ol the 
name of Hawkins. We find it siin-e 
advertised in the Anieriean I’apers 
in tlic followinir terms; the deserip- 
tlon is, however, still ineoinph'te. 
Our iM‘\t l>iHli;et from New York 
may ]>rohiil)l\ supply w hat is wantinjf. 

“ Me'-sr-. Haw kill -1 .iiid new 

principle of cieariii" steam by ireneiators, 
and by tlie e^no'nu' of a small ipiantitj 
of water to the ,ieimiiol the fire, sup¬ 
plied from the condensed steam at each 
stroke of the pe-tnn by a toreintt iniinp, 
has been jiiili'ed In '-eientilie and piaeti- 
eal men a- ini'-'.evMm: all a-Uaiilai^es 
wliieh can be lea-iinitldv wished. Sately, 
since tlie neneiatoror (reneratm.s'r ontaui 
but asudieieiit <iii.iiitiivot ^team to woik 
the macliiiieiy; lii'litiiC--', since they 
eairy im water; compiietne's, since the 
ftener.itors will never oeenpy moie than 
the twellth pai t taken by the boiler^ ; and 
ajtreat eenmimy ot fuel, since the uene- 
ratois, heiie; smii'iiiiil' i! by ibe die, re¬ 
ceive all the beiietil ot its aetinii; besides 
that, ibej will r.ii-e steam in lifleeii or 
twenty miimtes, wliie'i, lea tin* old jvlati, 
takes an bonv and a half. 'I bis inven¬ 
tion has the mnjiiesiionable aiUanlaee of 
beinu a;tplieal'ie to .ill old emunes ot binb 
or low p>es.suie, by leniiiving only the 
boiU'is ’’ 


fONTti\('TJ()\ nv conn. 

Some years ai;o it was oliserved, at 
the f 'o;,.s( ; ee/(ii/"( ^ii f'i (( .Mi'u’rs, 
at Paris, that tlie two side walls of a 
*raller\ were reeediiia' from eaeli 
other, lieiiiir pressed outwards by the 
weii^ht of the roof ami lloors. Se\e- 
rul holes were made in each wall, 
Oj>p(isit(“ to one olluT, and at eipial 
distances, throii!;h which stroinj iron 
bars were inlroduccil, .so as to tra¬ 
verse the ehaiiiber. d'heir eiid.s onl- 
side of the wall were furnished witii 
thiek iron discs, firmly screwed on. 
These were sniheient to rct;iin tlie 
walls in their actual ]iosi<ion, lint to 
brill}; them nearer tojjether would 
ha\o siirpassetl every idVort ot human 
strenj^th. All the alternate bars of 
the series were now heated at once 
by lamps, in eoiisctpieiiee of which 
they were oh)ni;ate(l. The exterior 
discs bcinj; thus frcetl from the con¬ 
tact of the w'alls, they could lie ad- 
vancetl further on the screwed ends 
of the bars. On the bars projectint; 
on the outside of the walls from the 
elongation, the discs were screwed 
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up ; on removing the lamps, the bars 
eoolctl, contracted, and drew in the 
walls. I'hc other bars bceame. in 
eoiiseipience, loose, and were then 
also screwed up. The first scries of 
bars being sigain heated, the process 
was repeated ; and by several repe¬ 
titious, the walls were restored to 
their original position. The gallery 
still exists with its bars, to attest the 
higenuity of its preserver, M. iMolard. 
— T/ie C/iemisC, 


KXI’AN.SIOX OK \VATEr. IN THE ACT 
OF FREEZING. 

Sin,—In the Aleehanies’ Magazine, 
No. (10, there is an iirtiele on the 
('oiitraetion aiidExp.insioii ofAVater, 
copied from 77/(.' 

it is tliere stated that water intro- 
diieed into a tube, amt pbiiiged into 
a freezing mixture, cimfn.e/s till it be 
reduced to the temperature of d'i®, 
afler which it gratlnally ripniuls till 
it liecoiiu'S ice. This the writer is 
pleased to call auiirailt, and at Aa- 
riance with the genevul law, that 
bodies expand by licat and contract 
by colli. lie it a miracle or not, the 
fact is but tov) familiar with us every 
severe winter, bv the biir-ting of our 
water pipes. lint let us examine 
wliat t.ikes place in the eon version of 
water into ice, and llien see whether 
its Hoatiiig upon water be siillieieiit 
to «‘oustitute a miraelo. 

Water, in the act of freezing, parts 
witli tlie heat which kept it in a state 
of lluiiiitN, and in ihi.s act there is 
nil iiiti'iiial violence, a ditreroiit ar¬ 
rangement of yv.rts, or, in other 
words, a ervstalli/ation, in which 
.^inall particles of air are iiiterspiTscd, 
as may be seen by exainiiiiiig a piece 
of ice. 7’hat the adiiii.ssion of air i.s 
iieee'->arv for the formation of ice, 
ajvpears li\ the fact, that water freezes 
very slowly in closed \e^seIs. By 
this iiiti'r.spersioii of gloluiles of air 
ill ice, it eoiii-eipiemly oe« opics a 
larger sjKuv than it. did ii ::ie form 
of w.iter, ami i.s, therefoie, so much 
sjiecilically lighter a.s to lloat upon it. 
Here, llien, ends the iijiraele of 77/,- 
C/iemtst, for it is not the water itself 
which has expanded or sictptired a 
greater volume, but it is the admix- 
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A SKCRBT IN BUYING—NEW STEAM ENOINR. 


lure of ait into the mass of con¬ 
gelation. 

A slight dcgri’t! of agitation of 
water in a shallow ^cs'cl, just at the 
point of freezing, iimeh accelerates 
the congelation, and the crystalliza¬ 
tion of certaiiwsaliuc solutions is ex¬ 
pedited by the same jueans, showing, 
by analogy, that ice is a true crys- 
rallizatiun. 

I am, Sir, &c. 

(jKLIOI’S. 


A SKCnET IX BrYlX(;. 

Buy in winter, and sell in summer, 
whatever is bought and sold l>y mea¬ 
sure. 'riurty-tw*) gallons of spirits 
bought in uinter will, without being 
in the lea-jt diluted, uvake thirty-three 
in summer. The reason is, that all 
bodies, fluids especially, e.xpand with 
beat and contract witli cold. 


NKIV STK.VM ENGINE. 

Sir, —Hav iug, s«>metinie since,an- 
notnu'cd my intention to undertake a 
set of experiments on Steam, and 
promiseda publication of the results, 
it may be pro])er to htate, that a 
variety of unforeseen ami unavoid¬ 
able circumstances, in conjunction 
with daily avocations of a dift’erent 
•orl, ha\e procra.-tinated the com¬ 
pletion of the objci’t much longer 
iliaii 1 iintleiputed. 'I’lie lime, how- 
e'. (T, I am happy to say, is now not 
far distant, when I hope to redeem 
the pledge, and to divert tlic subject 
of many absurd notions w ith which it 
has hitherto been a>'Ociute<l. 

It i.s not my intention now to enter 
upon the int’ornuitioo and facts I 
have actjuircd, a.s they, together with 
what has been done l»y others, will, 
with more propriety", be ftilly de¬ 
tailed at a future period, nn)re espe¬ 
cially as you are ac<|u;iinled with my 
opinion of tlic inediciency of what 
has as yet been accompiislied, and 
my ideas of the plan that should hate. 
b(*en adopted to clfcct the object de¬ 
sired. 1 he results, however, of my 
imesligalions, though not yet con- 
eludr 1, bine given rise to a perfectly 
novel comliination of machinery, us 
a m ediutn for applying the power of 


steam, w’idely difTcring from any 
thing that has hitherto been at¬ 
tempted ; whereby, as appears from 
the ealculation with which T have 
furnished you, the efteet will lie eight 
times greater from the same (piantity 
of steam, ami about tifty times more 
power will he protiuced from the 
same quantity of fuel, than what is 
obtained from an engine on the plan 
of Watt. The simplicity of the com¬ 
bination, and the action of the steam, 
are such, that no \ory great diminu¬ 
tion of eflect can possibly lake jilacc 
in practice; but wo will assume that 
the saving will be l!)-lJOths ; even 
then the advantage will lie immense. 
The space, too, wliich would be oc¬ 
cupied f)v ail engine of forty bor.sc 
power, will scarcely exceed tliat of 
the present eylimler. 

Your readers may po.-siliiy consi¬ 
der my assertions cliiiucrical, but 
you, who arc more in possession of 
the subjei-t, will bo onablod to form 
an opinion; and as soon a- arraiige- 
monts are niado, and the iiuproie- 
nionts proporh scrurod, moans will 
be taken to apply it puldioly to some 
practical purpose, wlieroby its power 
will be defined, and placed ‘>c\ond 
all doubt. 

I am, Sir, &c. 

lt)th Oct. Ife24. W. GIL.MAN. 

P.S. Xothing, perhaps, illustrates 
more clc'arly the necessity of the ob¬ 
ject my iuimble oflForts lia\e been cn- 
doaiouriiig to accomplish, than the 
following qrtotations, which at-cdcci- 
.sivc cvitlcncc as to the little that has 
been done, l>j way of experiment, rc- 
latii e to the most economical miMliod 
<»fpr<»ducing steam ■—“ As to boil(‘rs, 
there is a prodigiosis diUVrcnce l»)th 
in practice and opinion ; according 
to som(‘, <‘lglit cubic feet of con¬ 
tents—toothers, twenty, are neces. 
sary for each Imr'C power. In the 
.Meteor, Sovcrcijiii, and iinginccu’ 
(whhh liate sniaU boilers), it n*- 
qiiires aboni om* ton of C!>als in LM 
hours for each ni'ic tntrse power. Jii 
other vesseds j; js double, the quantity, 
or one trm for a four and a half horse 
])owcr.” 

Idlefcn'nce haviiic la cn made by our 
roVrespondenf. to iji'- piixate knowledge 
we possess ol' tiie iuiproviiineBts Be 
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hasta progress, we have no licsitatioii 
ill saying, that wi; i:iiU‘rt.iiii hut little 
doubt they will realize the full ineaMiie 
of advaiilagc which he has here pro¬ 
mised,—lib.] 


ACHIEVEMENTS OP SCIENCE. 

It is well known to pliilosopliers, 
that there tvas a time when the laws 
of the moon’s motions were so inex- 
plicalile as to defy all human attempts 
to reduce them to any simple prin¬ 
ciples, eapahle of heiiiir applietl for 
predictin;( her I'lifure sitiiation for 
any given lime uitJi exactiic-ss-; and 
the same could then he said of the 
tides, the orliits of comets, and various 
other jiarlienlar parts of astronomy 
ami natural philosopliy ; but by the 
unwearied diligence and researches 
of a few jirofoiind inatheinalicians, 
this mic(;rtalnty respe<*ting them now 
no longer (*.\isls. ']'ln>re Jin*, indeed, 
few tilings of tliis kind that eaimot 
liy degrees be, brought to some sys- 
slein. lim])iric modes are first ap¬ 
plied of explaining Jind eomputing 
the several motions ; then by inves¬ 
tigating, comparing, and gradually 
u[)pn)ximating to the observations, 
we come at length to causes which 
rest on established principles, and 
ultimatelv every apparent anomaly is 
aeeoiinteill for by a reasonable and 
satisfactory theory. 


EXTINCriSllIXG FLAME. 

Sin,—It may serve to illustrate 
the observations of Captain iManby, 
in your .'iDth Number, on the best 
means of Jilxtingnishing Flame, if 
you will give a place in your pages 
to the following results, wliich T ali- 
strjicted, some time, ago, from one of 
Sir Ifumphry Davy’s papers in the 
Fliilosopliical Transaelions :— 

“ DilTerciit ela«itic fluids have difieieut 
efferts iu cxtiiignishiiig flame; nitrous 
oxide is the low'ost, olefiant gas tiicliighest 
as to this power; luul tliis does not de- 
oend uj)on capacity for lieat or density, 
hut oil ail actual power of abstractiug 
heat, wliicli is iiiuch liighcst iu tlie coui- 
hustiblc ga.ses, and which seems aiiala- 
goiis to rmducting power in .solids aud 
fluids. Steam has very low powers of 
preventing explosion, and azote has low 
powers compared to inflammable gasc.s. 


■EXTJXUmSHlNU PL.VAIE, &e. 95 

’J'lie incrcjised cooling power of tVie azote 
in ennden.'icd inixtiuei pieients the coui- 
hu.'.tion from inci easing very rapully, and 
the dimluiahcd cooling power in laVefied 
atmosphere-s interferes with a rapid di¬ 
minution of the heat ot eomhustion ; so 
that at all prc.-.suies wliicJi can occur at 
the surface of the earth, tlie atniosjdieie 
still rt'tain.s the same relations to com¬ 
bustion.” 

Ba th , 0 2, 1824. 


DOL'HTS versus JIIFFICULTIES. 

Sin,—In the ease of “ Doubts v. 
DillicuUies,” it docs not appear that 
the ]>lainlift‘ has clearly established 
his point. To use the ipiaint expres¬ 
sion of Lfirn/d' Seoul, he ought to 
have established it “ in law and in 
Jiict.” I feel pretty certain that your 
fJorrespondent ” A.” has neither 
wielded a screw-drirer, nor sluikea 
his two paws over :i Turkey stone, so 
long as I have ilone, otlieruise he 
would luue been of a very diflcrcnl 
opinion. He savs the abrasion 
cvifientlp be produced from a uieeha- 
iiieal, Jiud not by a chemical action. 
1 would ask him. How docs he know 
l!i(it! 1 never found it dithcult to 

keep the water upon the surface of 
a 'J'urkev stone ; and althoii<)li water 
may have been frequently used to 
the axles of wheels, yet it is only 
•. iilgur jihilosopliy that instruets us 
to believe that it acts as an unguent. 
.•\s to the perpcndieuhiriti/ of the long 
screw-driver, this is too childish to 
need a refutation, as evert/ mechanic 
who is in the habit of using a tool of 
that description must he aware of the 
erroneousnoss of “A.’s” explanation. 
Fvtr the present, hiwvever, 1 pro¬ 
nounce that the extra jmwer arises 
from the greater elasticity of the 
long- screw-drixer, and I would xvish 
that \onr (Correspondent would enter 
more keenly into the discussion, be¬ 
fore you think, good Air. Editor, of 
disnussiiig the subject simpfieiter, 
'riie ease, to iny view, renmius in 
statu f/iio —let him send it ti .■ tztin- 
dam, and pray let us have another 
hearing. 

I am, iSir, 

Your obedient servant, 

Niciiol Dixon. 

Red Lion-street, Clerkenwell. 



9 t eOOD SALT—ANBWKH TO INQL’IRV—COHnESPONDENCB, &€ 


PLATINUM. 

When Platinum is pure, it is of a 
silvery white, incliiiinff to iron grey; 
U resists an intense lieat ivithout al¬ 
teration, but may be easily fused in 
the Wus of a burning lens. It is 
tarnished with much dillieulty, and 
hence the use which is made of it 
for the touch-holes of fowling pieces, 
&c. Its identity may be ascertained 
by the following test. Dissolve it in 
oxymuriatic acid, or a solution of 
chlorine (tr nitro-inuriatic acid (the 
only suh.stanccs by which it is soluble), 
then add a little inuriate of tin to the 
solution, when the platinum will be 
precipitated of a reddish colour. 


t;oon SALT. 

A difference, in point of ijuality, 
greater than is generally imagined, 
e.xists bet\veen salt recently manu¬ 
factured, and salt which has under¬ 
gone depuration, and been well 
drained from the brine and bittern, 
lleceiit sidt is not well adapted f*)r 
preserving meat, or the uses of the 
table; it imparts to meats a bad 
taste, \itiatc,s their colour, and pre¬ 
vents them acfpiiring that firmness 
which is essential to their preserva¬ 
tion. It i«, moreover, suh^'et to 
great waste during it.s <-onveyance to 
any distance, as it (li^solvcs in a moist 
air, and runs into a liipiul state. Salt 
which is of a good age may he distin¬ 
guished from recent salt, by a taste 
penetrating, yet free from bitterness; 
by the solidity of its fabric, and by 
its not delifiueseing when exposed to 
a inolat ulmusphere. 


TRUE AND FALSE VIOLET.S. 

The violet cobnirs imparted to silk 
are of two kinds, frnr and/iihe. The 
true are produced from cochineal and 
savorj ; the false from savory alone. 
In order to distinguish between them, 
drop a little of any acid on a piece of 
the cloth, or expose a piece of the 
cloth to the fumes of any acid; if the 
) iolct hecoiTics changed into red, it 
is a proof that the dye was of that 
ilescription called false. 

Open Daylight. 


ANSWER TO INQUIRy. 
no. 60.— f.xtractixg fat by steam. 

Sib, —In Number 55, Inquiry 66, 
of your Magazine, T. ,1. requests to 
be informed of a method to extract 
Dat by Steam, or in a way that it 
w'ill not come in contact with the fire 
heat. I would n'commend liim to 
use a'douhle furnace (of copper), and 
that the cavity hetween the two divi¬ 
sions should he kept filled with water, 
and made steam light, with a self- 
supplying uater-eoek, mid a safety- 
valve. With a furnace of this descrip¬ 
tion,any degree of heat ma\ be applied 
to the smallest (piantity of greaves 
or dregs, and the fat rciiilered would 
be found to be of a superior white- 
nes.s, which I believe also to be a de¬ 
sirable object. 

I am, Sir, &c. J. P**. 

Piitenioster-row. 


Err.mcm— fiiadvertcntly your Prin¬ 
ter has used in last Xiiiiilier, page (lU) 
the sign of a fluent i /) iiisiead "f that 
of a root (v/., to the formula for the 
“ Centre of Gs ration,” which has made 
it totally wrong; it should be 



COIIRKSPO.VDKNCK. 

Sir, — Being particiilaily desirou.s of 
obtaiiiingasiglitot .Mr. Kiliiiuloirs Patent 
Lock, a description of wliicli is given in 
No b7 of the .Mechanics’ Mag.i/iiic, I 
wa.s much pleased to sec, in the last 
Nutiibcr, .Mr. Blliiigtonhad informed you. 
in answer to tlic imiuity of G. M 11, that 
liis lock uas to he had .it the Bnlhion 
Iiotimotigery Warehouse, Bislmpsg.pe I 
was murhdisap|M)iiited,on raliiimthere, 
to be intormed that they had no lock of 
that description, neiihef did tlicy know 
any such |)cr.son as Mr. J-illingtoii You 
will much oblige me by tioticiug this m 
your M.iga7.ine, a.s it may lead to an cx- 
plaiiatioii, and I may yet get a siglit of 
t}ii.s lock. 

I am. Sir, 

A Cabinet-Makeb. 

Oct. 2.'jlh, 1824. 

We have to request indulgence 
from our other C(irie.spondenfs till next 
week. 

Communications (post paid; to hr addressed to 
the Editor, at the I’uhlisbsrs’, KNKiHT aod 
LACEY, S&, Paternoster-row, London. 
Printed by B. BBNti.av, Bolt-cenrt,Fleel-tlsMt. 
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i i'.ss or coiMxc; atthk eoval mint. 


V'oulinufd fifiiit out luit Xuinber.) 



Fig. 2 of the F.iigraving piofiNcd lo our 
last Number iT|)u*sri,Is tlial |iiiitof t)>e 
poiniiiK inacliiiie in wliieli tlie |'ot is 
plared : m is ati axis, wliirli is niouiil(<1 
in th(* fiame of fiif. I by the iiivots at iis 
rtids. To tliis axis is fixed a cradle, 
whieli reeciies tlie pot. 'I'lie er.id'e is 
joined together so as to ojicn and .siie.t, 
and the screw m dtaws the ]iaits toge¬ 
ther utitil lliey will fit. The pot I, is an 
arched rack, forming a contiiiuat’oii of 
the piineipul b.ir.s of tlie riadle. When 
the ciadle i.s in its place, as in fig 1, the. 
rack L is engaged by a pinion K, niitl can 
thereby be elevated so as to p-nir out 
the luetal at a lip or spout, v.'hicli i.s 
made at the edge of the pot for ibe 
purpose. The axis of the piniou K is 
turned by iiieans of the winch O, xvith a 
train of wheels. » B, FD, and K I The 
mail wJio turns this winch slantls before 
the iK)t, so as to see what he ts doing. 
Tlie friuncofthe]i 0 uriiii machine is stu- 

VOb. Ml, 


ficicntl) evident fi om the ftgure. It i.s so 
made as to leau* an open sjiace heneatli 
for the eainaee coniaiiiing the ingot 
moiilil.s. 

Fig, I is a S(Titrate liew of a pair of 
ingot moulds. 'I he two p.iits, 1’and S, 
put logetlier, and loi in a coinpli’temouhl, 
iw ' ho'Mi in tia a. 'I’lie upper Cih e of 
t!'<-mouth is a little enboged, to facilitate 
tin; pom MU ot the ineial. 'I he moiiids 
au* made of ciu iion The p.irt It 
liav till' bottom .iiid one .'■ide foinied on 
it, and tlie oth(f)n!i, .S, ha.s ou.’ side 
foimed on it. llcfoic the moulds are 
ii.'-ed, they ate luated in an iion cliistt, 
v.hnli haii tines Mirromidiiig it, and tliey 
are then rubbed on the insidi •■.kli lin¬ 
seed oil. 

P Q, fig. 1, is the cairiage into whioli 
R row of (hf.se inoulf's is placcdj as 
shown at >, atiil they are screwea up 
dose by two sciews, pp, so as to hokl 
theni tight; tho moulds rest upon a plate 
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whirli is Bus|^)euded by screws (j, at each 
Mid, and can by that means be rmscd m- 
lowered to stilt different heights of 
moulds. The carriage is supported on 
lour nlieels, QQ, which run umin a rail- 
tvay. 1’ P is a rack fixed to tlie hottuin 
plate of (lie carriage ; in this rack a cog¬ 
wheel, N, acts ; the cog-wheel is turned 
hy a pinion, which has a handle, O, Axed 
njion it; h\ turning (he handle the car¬ 
nage is inmcd aJong (he rail-way; and 
any one oi the moulds, 4, can be 
hron.;lit under the spoilt of the pot, 2; 
then. In i in ning the handle D, the pot 
(Mil he incli:u‘!'-o .is to pour the metal 
iiitii tile nioiilil until it is full. 

In the silver ineltiiig-lionse (here are 

♦ iuht iiieiting tuiii.iei-^, two cr.ines, and 
(wo poiuiiig iM.ici.iins. Kaeli eiane 
St. 111 .Is in the e.-ntre of (u;ir fiiniaces, 
fi<c!_\ ediniiiaiKliug the eeiidc of each, 
•Old cohvei'' the pots to the pouring iiui- 

• iiiiie. Tlie ei.,ht finnans are workc.l 
tune liKies daily, .an ! ".wli not Cont.aiiis, 
lijion an -ni rage, Utiili-.'1 toy, making 
ihe total iiielting lt',OHt)llis. There are 
tour nun to e.icli four tiirnaees; each 
parti poi.i their oiMi jiots, and the whole 
Iiielting-. are fnii-hed, from the time of 
fust ehatgiiig in the moriniig, in little 
more th.iii ten hours. 

'I’lie wliole of the silver meltings are 
eondiieted under the snpeiintendencc of 
the siiri'-ior of the meltings; and he 
allows no silver to he deliiered to the 
eompaiiy of moueyers by the meker, iin- 
Ic'S he has a written ordrr fioin the 
King’s .\<sajer Master, authorising such 
deliierv. 

'I'lic. "meltings are performed by con¬ 
tract with the Master of tlie Mint and 
hi.s first clerk, as inciter. He is re¬ 
sponsible to the Master for all the Iml- 
lion he receives, and delisers weight for 
weight, which renders his situation one 
of coiisideialile I'isk and great responsi- 
bilitj. He also finds seeutilj for the due 
fierlbrmaiiee of the duties of his otllcc. 

'I'he bai -s ot'sil ver,oftlie approved .stand¬ 
ard, are deliveied oicr to the inoneters, 
who pel form the v.'irious pioccssc.s of the 
coinage under coiitiact with the Master 
of the Mint, always deliveiingweigiit for 
weight. 'I'hey also give seeiirity for the 
doe perfoimanee of the duties "of their 
office. 

Referring to the account of the ope¬ 
ration of Rolling, gi\en at p. 2.T1, vol. i, 
we now proceed to describe the ma¬ 
chine by which the plates of metal fioin 
the rolling mill are cut into slips of a 
convenient width for cutting out the cir¬ 
cular piece.s or bldiil<.s which arc to form 
the coin. This width is generally that 
of two crowii-s, two half-crowns, and 
shillings. 

'l lie first and second of the iigurc.s 
gii -i! with this Number are reprc.senta- 
tiwii oI lb - iiif'i'biiii'. Lfj is astiong iron 
fr .me, vlneli is si rewed down to trie 


ground sills of the mill, so that the cog¬ 
wheel J) will be immediately over tlie 
sliaft n iiieli turns the rolling-mill, and 
can be turned by .t cog-wiieei upon that 
slialt. ’I’lie eog-wlieei 0 is fixed upon 
an hori 2 oiital axis RR, which is snp- 
orled in the frame LL. AA is a siuii- 
u- axis pl.iced at the top of the franii*, 
and lurned round by a cog-wheel C, 
w’deh engages with the wheel U. On 
the extreine end of each axis, A and R, 
a wheel or circular cutter, K and F, is 
fixeil. The edges of these aitters lie in 
elo.se contact Liter,ally, and overlap each 
other a little. The (slgcs of the cutters 
are made of steel hardened, and they are 
tijiiu'd very truly circular, ami the edges 
w'liicli ovi-rla]i arc made ver\ true and 
si|uare. AVhilst they are tiiriiiiig round, 
if the edge of anj piece of metafile jire- 
sented to them, it will be cut or divided 
just in the same manner as a pair of 
slie.'ir.s. 11 is a n.irrow shelf, ii))i)n which 
the plate is suiiiuirted wlieii it is pushed 
furwauls to be ci’t, anil (i is a guide 
fixed upon the shelf; the edge of the 
plate ol nict.ll is applied ag.iiiist this 
guide, whilst it is iiinied forwaid to the 
cutters, 'i'lie guide is ino\ e.ibie, and the 
distance which it stands back tVoin the 
cutting edges, or line, of contact of thg 
two cutters K F, determines the breadth 
of the slip of metal which ivill be cut 
off. 

To gire these slips of iiu'tal the exact 
thickiies.s whitli is reniiisite before they 
are cutup into blocks, they are subjected 
to a moie drlicale lolling; or they are 
drawn between dies by a machine, in¬ 
vented b\ Mr. R.irton, tlu* pieseiit Comp¬ 
troller of the jMiiit. 

The third figure giieii in our pre.seiit 
Ximilicr •represents the liiiisbing rollers, 
viewed at the end of the frame, in order 
to show the manner of adjusiiug them; 
foi it is only in tiiose parts tltut they 
differ from the great rollers: a is oim 
of the pilots oi‘ centres of the upper 
roller; it is accurately fitted in a col¬ 
lar of brasses, wliieii collar is held 
down in a cell at the top of the stand¬ 
ard by a cap d, with two bolts and 
nuts. The.se .are not intended for the 
adjustment of the rollers, as in the for ■ 
uier instance; but the lower roller is 
moved for this purpose. The pivot h of 
the lower roller is received in a brass 
beaiiiig, whieli is moveable in the open¬ 
ing in the standfird-fraiiic. The brass 
rests upon a wedge e, which i.s fitted in 
a ci'Oss mortice through tlie standai’d. 
By forcing the bi-Jiss farther in the wedge 
of the lower roller, it will be moved 
nearer to tlu; upper roller. 'I'he standard 
at the other end of the rollers is made in 
the same manner, luid the wedges of 
both must be moved at the same time. 
To give them motion, a screw, /, is fitted 
into each wedge, and upon these screws 
are worm wlleeLs, which are both 
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aioi’cd by worms cut upon nii liorizoutal 
axis, that exttuids arrows ironi oiir lanl 
of the frame to the other, .mtl has a li.iii- 
dle at the end to turn ii loiind by, ami 
move the !>crevvs and wedges both iii 
equal quantity; I is the table on wlih ii 
the metal is laid to present it to tin; 
rollci s. 

GEOMETIIICAL EXERCISE. 

The introduction of fieoniolnca] 
Kxo,reis(‘sinto yourexcellent Juiinial 
will have ti jfreater tendeiicy to excite 
a tiiirst ainon'f iny brotlier trade',- 
ineii tor philosophical in.struction, 
thin any other svh(:ine yon could 
possibly" detise, and particularly so 
if they are treated in a form'suited 
to the capacity of those for whom 


they arc intmided. Althoui^h tlie ge- 
iicralily ot lucciianifs are displeased 
with (he sight of a gc(mi.;tiieiil Iheo- 
rein (from oxjierienee J kn.r./ tills to 
be true), yet, if modcraUdy peisi^sted 
in, the plan will ultimately prove 
huecc.-'sful, for truth is mighty, and 
must prevail; tind however rude and 
savage men may be, yet they arc al- 
wavs open to reason and comnum 
sense, if left to think for themselves. 
Certainly no study can be belter eaU 
ciilatcd than geomcti'y lor avvaken- 
iiigtlie donuaiit qualities of the mind, 
and fi ;ro?g them into action. 1 seuo 
you herewith anollicr l-xerclse,which 
you may, perhap.i, think vvorthy of 
a place in the “ Mechanics’ Mi,- 
gaziiic.” 


H 



liCt ARC be any angle; bisect it 
by the straight line R 0, and from 
tlie vertt'x R let fall the perpendi¬ 
cular 11 lil. It is rc(|uired to prove, 
that l;!)RE=ACR I BAC—that 
is, twice the magnitude of the angle 
[)RR is equal to the dilFcrcnce of 
Iheangles ACR, BAC. 

Another graml object which will 
bo attaiuotl by exercises of this nature 
is, that it will enable the mechanic 
to read philosophical book-s with 
greater case and pleasure, by giving 
him a distinct notion of algeliraic 
equations; ami if you insert them, 
they will be read—if read, tlu'v will 
be understood—and if understood, 
I iiresumc you have arrived at the 
summvm bonuin of your good wishes 
towards mechanics. 

I am. Sir, 

Your obedient servan^ 

James idle. 

63J, Red Lion-street, Clerkenwell, 

Sept. 25, 1824. 


RL'TIIVEX’.S ECCENTKTC WHEI.i. 

A new application of the, principlo 
of the lueliued I’laiic b.is bei u in¬ 
vented by a Mr. Untlvven, of Rdiu- 
burgh, wiiieh promises, at first sight, 
to be of very extensive utility in the 
arts. 

Let the reader eoneeive an iron pinion, 
driven l)y a winch, and rciolving verti¬ 
cally, anil a vvtieel of the same metal, in 
liie Vainc iiositlon, vvitli its vim rc.'.tiiiq 
on the pinion, amt levolving by means 
of the contact or frietiou <5f llic siirfaee.s. 
In tiii.s po.sitioii they c.xaetly i e.'-emble the 
wlieet and pinion ofaeoinmoucrane, ex¬ 
cept that they liave no teetli. Siqipo-se 
the wheel to have its avis jilaced, not in 
tlie true centre, lint, a liUle on one side 
n1 it, >0 that the radii (or spokes) of the 
one side'are an inch sliorter than iliosc 
of the other; it is plain, tliat if we begin 
vvheie the slioitest radii aie in coutact 
with the pinion, and make the wheel re¬ 
volve lialf wav round, the iofigest radii 
will then take' the place of the shortest, 
and the axis of the wheel will be pushed 
or protruded one inch farther than it was 
from the axis of the pinion. It is this 
protriuion by the motion of an eccentric 
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wheel that constitute.s the mechanical 
power of Mr. Ruthven’.'s machine. 'I'he 
axli of the pinion turns in a fixcii box or 
gudgeon, while ilie axis of llie wluel is 
allow’C'.l to move iij. and down, within a 
lonj;itudinal apeitnre; and 1)> mean''of 
iron rods or pillars re.sti'ig on the latter 
axis, the pressure is tr.insferied to a 
platform in the upper part of the fraine, 
and rnav he there ap[>lied to any purpose. 

Mr. Ruthven varies the foiin ot the 
wheel according to the object he has in 
view. In some c.i-es it U elliptical, in 
boot.- 'pird, in others it has a hoait 
Biiai’c, and in others he employs, notan 
en'ii- wheel, lint a-eetor emliraeing 50 
or ( 'I degrees ; and though the motion 
of i!ie |)iiiioii is comiuunieated to the 
wliiii h\ toe (oiiiact of their suiface.s 
luc.elv,’\ct wheie the eeeentiitity is 
jriiut, i'.e tuMs teetli tor seeuiity. 

I'lu' iM'-elianiciati will e.isily discover, 
that the power in this maclune is essen- 
t;. 'hat of the inclined plane, if, from 
the axis of t!ie eeeentiic wlieel, we de- 
se.ihe aciiele touciiing the eiicumferenee 
on file iii'ide at tin-shoiXesi ladius, it is 
evident that tlie ciescenr which lies he- 
twt en this eiiile and the exterioreirenm- 
lermiee may he coiisidertd as a wedge, 
which, in the couise of'the molution, is 
inti tided hetw'een tlie two mov ing bodies, 
and toiC' s the one to icecde tmm the 
otlar. Now the siipeiioiitj ol this uio- 
difiettion of the inclined pluiie over those 
in co.iiiuon use, .sec u to hechii fly thise : 
—1. '1 he principal ptiitioii ot the’frielion 
is tliat or loUmu, which, in flieea.se of 
mcl.il on metal, is inoliaiil} not the 
twetifierji pait of the friction of slhtiiiit, 
The ptirtiou of (he friction coii'i-sling of 
t/i'lii is th.it of an axle within its 
gudgeon, wliicn of all kinds of .sliding 
iiiftioii is the smallest. 2. As comparetl 
with the scievv and we may add, the 
hydiiodie piessj, it has ll.is grand ad¬ 
vantage, that the power admits of every 
degree of uradiiation, while ihiit of the 
former i.s jieitectlv uniform. Suppose, 
for 11 statue, wewoik witli a screw to 
compre.-js cotton into small haul pack- 
a es for exportation; tlieu, Miice the 
resistance increases in a very higli ratio 
as the ei*nipr<-s.sioii proceed.s, we m.ay 
begin with one man, tmt we shall jlti- 
iiiately m ed to t'mploy ten, because the 
power of tlie .screw i.s no ..renter .ii the 
last si.ige than in the first; but, W'ifh 
Mr. Buthvui’.s machine, we accomplish 
tiiat by the gradiialion of tiie power, 
whicli in the otlier case can ohly be ef- 
fi eted by an increased application of liu- 
r.:vistier,gth. By varying tlie curvature 
‘jt tiie wheel, we can multiply the power 
so that the Mine application of human 
<oi> whitl. produces a pressure of two 
toil'.Ill till* fii.st stage, shall produce one 
«S aliuiulied tons in theltwt. H. This 
aecumulaiion of power, which is of in- 
estiiuable impurtunce in many cascs^ is 


sumetime.s elTected by a combination of 
levers. But over such combinations, Mr. 
Builiven’.s eccentric wlieel lias these ad- 
vaiif ages; first, that the mechanism em¬ 
ployed is decidedly simpler, and thefrie- 
tioii iindoiihtedly miieli le.ss ; secondly, 
th.ir till* eia.stieity, which often defeats 
the ertie.aey of coiidiined levels, is com¬ 
pletely obviated; tliirdly, that we can 
vary the degree and measure of grada¬ 
tion in ail) way, witli much greater fa¬ 
cility ; fourthly, the machine, can be so 
formed lli.it its motion sliall lie constant 
and i»rogressive, witlioiit st.ips or haek- 
waid movements, as istlic case ut levers. 
Indeed, the inventor thinks, ihatsciiicely 
any ta.sk can he proposed to him widen 
lie is not able to pci tin in. He is pre- 
paiing an engine at this monicnt lor 
jmncl.ing, h\ iiieie pics^nie, Iniles of an 
inch sijii.ii''tlirongh bins of c.iid iron, 
five-eighths ol an inch in thicknes'!, by 
the stieiigth of a singic niup. 

Witli legat'd to tin- power oi llnsm.i- 
cliine, it isesthnated thus ; 

Supposing a man, who p.iiis wiih a 
fori'o of IfO nonitds, to tniii a winch of 
l.'i indies Kulius, on tlie axis of wliieh is 
a pinion of two iiiehcs in diaineti-v, ope¬ 
rating oil a .sjiiial wheel six feet round, 
and of half an inch of eceentrieity (which 
gives an inch of jirotrioion,'; then the 
elfcet will be as follows :—;fU x I.') y 72=' 
d‘J,4{)0 ; tliat is, supposing the eeceiitri- 
city to be perlectly uniloi m, a eonstant 
prtWuie would he piodiiced equal to 1ft 
tons, or a hody l.> tons in weight would 
he lilted one Inch : hut hv making the 
eceeiifiicitv vary at diireren't port ions of 
tJie eireiiiii'ereiicc, the pressure may be 
made ten times .a.s great as here supposed 
at a paiticiil.ir point. It is scarcely no- 
ce.s.«aiy to .add, that in tliis case itDpe- 
rates only through a tenth part of the 
space. 


PROJECTILE AXD GRAVITATING 
FORCES. 

i^iR,—Perhaps the liest way of 
settliii" the (pie.stiuuut i.vtsiie ho.twecn 
Majcrtiii<ciin and myself, will be to 
give the inathcniutieal iincstigation 
of the following proposition, though 
I do not think myself boimd by yvhat 
he has advaneed to do so, as his reply 
is any thing hut the application of 
inathetnatieal caleiilalion to the phe¬ 
nomena of Nature; and I beg leave 
to observe, that though yourflorres- 
poiidcnt ulltides to the anulytioal in¬ 
vestigation by means of thc'iluxional 
calculus, it is my decided opinion, 
that when a problem can be resolved 
without sneh aid it is much better, 
as it is umiece.ssary to explain that 
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by principles difficult to be under- 
atood which admits of <1 solution by 
more obvious methods; and 1 think,^ 
if we can <lemonstratc the truth of 
the following proposition, Majcrtin- 
gim will he sulliciently answered. 

ProposUion. 

When two or more bodies revolve at 
tgual distances from the centre of their 
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orbits, hut with unequal velocities, the 
central forces ^that is, the gravitating 
forces) necessary to retain them in 
thei'- orbits will be to eacli i ther as the 
squares of their velocities, that is, if 
one body revolve twice ns fast as the 
other, it will rc:quire four times the re¬ 
taining force tlic other docs, if with 
three times the velocity it will require 
nine times the rctaiaiiig force to make 
them describe equal orbits. 


D,--' . },; 

I 

OV I 



Demonsirution. 

Let A D F represent a circle whose 
centre is C, and let A B be a tangent 
to the point A ; now, let there he a body 
impelled hy any force from A in the 
direction A B ; let there be a force 
acting from the centre C 011 the body 
at A, which will tend to draw the body 
from A toC; and su]>pose these combined 
forces are such as to cause the body at 
A to revolve in the circuiul’erence of 
the circle A D F. 

' We will now estimate the force ex¬ 
erted to produce the deviation from a 
right line to a circular one. Let us 
conceive the point D very near A, and 
through D draw F D; then we may, 
as the points D and A are Higher to 
each other than any finite iiiagiiitiide, 
consider the arc A 1) and the chord Al) 
to coincide for an inconceivable small 
distance, and we may use the chord 
A n or the arc A D in our caleiihitioii 
as the same line; then A B will repre¬ 
sent the projectile force, aucl A E the 
gravitating force, and the body will 
describe the arc Al) by the.ir milted 
efforts; and as Atl is the gravitating 
force ur space the body has moved by 
virtue of the central force, it will be 
always proportional to the force itself. 


The value of that line or A E is now to 
be ascertained. Join the points D and 
F; then (by 31st of Euclid III.) tlie 
triangle ADF is right-angled at D, 
and, consequently (by the tith and 6th 
of Euclid V1.),AE:AD;; AD:AF; 
A D- 

lience AE = —7—.- = uml as the 5\re 


j\ D and the chord A 1) are supposed 
equal to each otliep, wo have AE = 
arc A1)'^ , . , . 

——jwhich 1 $ a correct expression. 


vieuotiiig the force of gravity necessary 
to retain a I evolving body in a circle. 
Now, as the space a body woiihl move 
ill hy the lorce of gravity is as the 
square of the time that action conti¬ 
nues, let there he any other point, as 
ti, ill the c'iicuinferenee given, if we 
make A 1) — A G T, and S the 
space the body would move m the time 

/,weshan have!® : Sjthen, 

A F 

as the motion of a body ie circle is 
uniform, we shall have t . I :: AD : 
A G ; square thiw proportion, and we 
have ; 'f® ;: A1J* : A G«, or, altering 
the position of the first proportion, we 
AD* 

have/>: T* ; S. Now, com* 
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paring these two together, we have 
A D* : AG* : S, which, turned 


into an an equation, will be S y A ])* 

AD® X AT.a _ c AG* 

that IS, S= that 


AF 


is. the space along which a body re¬ 
volves in a circle is alvvays equal to the 
si/Haro of the gravitating force, divided 
by the diameter of the circle in which 
the body revolves. Hence it follows, 
that the central forces necessary to 
relciiii the rircunifcrencc of a circle 
niust lie such as. if we suppose the pro¬ 
jectile motion to cease, would cause 
the boiiv to move towards the centre 
of the circle over a space or distance 
c«iiKil to the .''//««,r of tlie arc of th- 
circle described, di'iilcd by the diame¬ 
ter of the circle, and, coustqiitiilly,in 
evorv c.ise, will be proportional to the 
sipiare id' tlie arc the body would de¬ 
scribe ill a given lime, divided by tlie 
diameter of the circle; .aud hence the 
iitfni'i'i'i/ of the central force is propor- 
tioiKil to the si/uare of the arc the* 
iimlv ,li>scril)C(l in a given time, divided 
by the diameter oi t!ie circle. Now, if 
the vcioiity in the jioint A will carry 
the holly 1 1 1) in ?> times, it will carry 
it from .V to G in 2 v times; but, sup¬ 
posing the veloc ity at the jioint A to 
be iluuhled, it will reach the point G in 
the same time asit-wouliiin thefortner 
case rc’acli D. Now, as v‘.2v‘.’. 
tire.41)* arc; AG* , 

—\T~ ■ “aT’— ’ *' ^ 

arc .\ 1)* arc A G2 

—2 vx ——, or i- X arc 

A D-.= 2 y X arc AG*, or y : 2t' AH* 
A G-; then, supposing the are A J) 
be assumed as uiiity, or 1, and the arc 
AG as twice ita value, or 2, then we 
shall hayc this proportion, as u ; 2<' •; 
AD* ^ 1 ; .4G* - 4. y. E. D. 


Tlie .same kind of demonstration 
would have shown, that when iJie 
body revolves in any orbit, as the 
<;Ui|i.ie, paraliolii, &i‘., the same law 
holds j-ood ; hut the culeulatioii 
would have embraced oinc proper- 
licss of the conic sections, which 
would have lengthcuied the calcu¬ 
lation unnecessarily, and perhaps 
pei-|dexed the general reader. I 
thoiiglit the investigation, as regards 
circular orlis, would he cpiite sufli- 
cicait, and also because iVIajertingim 
fn eins to foniu! his objectionsrc‘.s[jticN 
iiig the III in particular; and shall 
heie only add, tliathad we given flu- 
solution rc'.spcciiiiw other orbits, we 


should have h-ad to consider the pro- 
jierty of revolving bodies from that 
of their d(?scrihing C(|ual areas in 
Cf|u:d times, instead of that of de¬ 
scribing equal parts of the cfwcum- 
ferenee in equal times. ‘ . ‘ 

Having now, I think, satisfactorily 
proved tin* proposition, I have only 
to thank Alajortingun fur liis ouluabU: 
rc‘Fercnce respecting what Benjamin 
Martin says on the subject,; and alj(» 
that when ho comes to the conclu¬ 
sion, that the fluxion of the projec¬ 
tile force infiilitelv cxcecfls the Jluxion 
of flu; central force, lu; does not 
mean to assert that the central force 
i.s, in fact, nothing, or of no etfeet ; 
fc/r, if he did, it would be the same 
thing ns asserting, that thejvnijeetile 
force i.i of ilu lf siillicient to CiUi^'C a 
body to revidve in a circular orhit, 
which is not even maintained hy the: 
Alajor himself. 

I shall eoiiehule this paper with 
w'Juit I conceive to bo the meaning 

of the fluxional e.\prest.i(ni, — j ^ 

iTlerrcdto in Martin’s .Mathematical 
Jnstitutions, page /.‘i, vol. ii., whieli 
is simply, th.at the versed sine, of at: 
inlinitcdy small arc i*, in eomjiaiison 
of the radius, as a mathematical 
point is in comparison to any liiiitr 
line, or as a fluxion is in eomparison 
toa flowing quantity; for, as a point, 
which is of Itself of no finite mag 
riitude, may be conceived hy it> 
motion to generate a line, so luav 
the combined efforts of the projee' 
tile and gravitating forces cau.-e a 
body to revolve in theeirciimfen'iicc 
of a circle, though tlie prnjmrtion 
they hear to each other may be le.s.s 
than iuiy finite, magnitude. ’ 

As to the calculations Mii jertiiigmi 
wlshe.s me to make, as tliivy c'aniioi. 
tend to elucidate the snhject. or an¬ 
swer any msefiil jtruclicdl pnqio.se, it 
wouhl be only filling vour nsrfiil 
pages, to the oxeliision of what I hav c 
always thought and still believe to be 
of more*, benefit to mankind—the im 
jirovement of the mecluniieal arts; 
for it ha.s always been my iria.vini to 
employ theory only where [iraeticc 
i.s likely to he benefitted by its ap- 
plic’ation 

1 remain, .Sir, de. 

Oct. 2.0, 1«2>». G. A. S. 
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MECHANICAL SOlAJTtOX OF A iMATIlEMA'i rCAL PROBLEM 



Sir, —Prcsmiiinj;- that a rnccliani- 
c'iil cxplanatiijii ol’ Euclid’s far-famed 
and ijcc.iieriilly considered dillicult pro- 
po^ilion wyidd be iicceptal)lc for your 
paifcs, r have, after some considcr- 
abic trouble, formed t\vo diajframs, 
which arc so clear a proof that the 
two □, formed upon the base and 
perpciidicidar of a riisht-ancjled tri- 
aiif^dc, are, locfcthcr, crjual to a □ 
forincil upon the hypothenuse, that 
I coiicei\e tills fact will be as evident 
to vouiiif matheinuticiniis as it al¬ 
ready is to the learned. The different 
shades of colour in the diagram show 
the parts which correspond with each 
other; and the whole may be proved 
correct by drawin^f the ficpire, and 
afterwards cuttini' it into the several 
pieces marked, ami applying them to 
each other. 

T am, Sir, 8ic. 

Mbchanicus. 


BXPAN310V OF WATER IN FREEZING. 

Sir, —Your Correspondent, who 
calls himself “ Cclidus, ” in your 
62d Number, appears not to under¬ 
stand cxarlly the i>articular part of 
the law of the expansion • and con¬ 
traction of water, to which, in the 
article copied from The, Chcmisl, the 
term “ miracle” is applied. This is 
not the cireuinstaucc of ice occupy¬ 
ing more space than vmter, for many 



other substances as well as water 
expand on cryslallizini*- or changing 
from a litpiid to a solid ; but long 
before wnter begins to crystallize, it 
exprands in cooling. Iron, mercury, 
and the other substances with which 
water may be surrounded, continue, 
after smking to the fortieth degree, 
to contract as the cold increases, 
while it ci/nne begins at eight thcr- 
inomctrical degrees, he/bre it crystal¬ 
lizes, gradually to expand as it cools. 
It is obviously this fact, not the 
change of hnlk in the act of freezing, 
to which the Editor of 'The Chemist 
applies the term mirucle ; and when 
all its beneficial consequences on the 
economy of nature are contemplated, 
though T cannot at present stop to 
enumerate them, it well deserves, 
not the vume of a miracle, perhaps, 
for it is a constant result, but to excite 
our admiration and wonder. If your 
Correspondent, Sir, had read the 
‘‘Mechanics’ Magazine” with as 
much attention as *^1 have, he would 
have recollected that INIr. Leslie’s 
experiments on producing artificial 
cold arc recorded in its pages. In 
these experiments the lyatcr freezes 
in the most comidctc vacuum we 
can create, and the mort lomplcto 
the vacuum tbe move speedy the 
congelation. I, thcicforc, beg leave 
to (loubt that walcr absorbs lur in 
ft'eezing, and must stiU ttiink that 
even tiic alteration of bulk which 
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MBTROPOUTAN WATER-WORK COMPANT. 


takes place when some bodies cliang-e 
from liquids to solids, is not explained 
by your Corrospoudont’s gratuitous 
assertion of “ the udmtxtvre of air.” 
But although the general phenomena 
of cnisfiilltziiiion were more happily 
explained than at present, the gra¬ 
dual expansion of water by cold, 
after it is eoole-l down to the fiutieth 
degree, would still remain an txcep- 
tiiiii to the general fact of all bodies 
contracting as tliey cool, to which 
even water itself, when above the 
fortieth degree, conforms. 

I am, iJ'ir, 

Your mnst obedient servant, 

T. F. 

jTcrnopor.tT.w water-work 
co:ip\xY. 

Pm,—Ob-'crviiig a project on foot 
for O't’bli'hing a Company, to be 
de-iL';iured llje“ .Mef.' opcditanlVater. 

work Cm'ij) iiy,” luniii;'’ for its ob¬ 
ject the 'I'i ply of t!ie nn-tropolis with 
pu'iV till.I 'i. In'li.some water, to be ob- 
tanna! fri);e tin; springs below tlio 
blue cl.'^, alniut ,'ij fatbonis deplli, 

I may be entitled to make, a few ob- 
senatioiu in favour of the jtrojeet, 
thuagb entirely imconnecled with, 
and u.ikiiown to the projectors, on 
aci-ouni of my liaving made a propo¬ 
sition to the ]directors of the Imperial 
Gas liiijlit (,'oinpany, wlieri their 
works were erecting, to the same ef¬ 
fect, some two years since. 

Being fully convinced, from the 
peculiar eircumstance of water rising 
to the htirfaee, or nearly so, in borings 
of from two to three hundred feet in 
depth, arising from its being con¬ 
fined below its natural level by an 
impervious clay, that w*; couhl, by 
being enabled to sink shafts to no 

i treat a depth, draw .siitDciently be- 
o\v such le\cl to onsu"e almost any 
supply ; I took a favc iirablc oppor¬ 
tunity of suga’csting to the Directors 
of the above ('otnjiany a plan to that 
effect, and likewise for the cmplov- 
ment of any extra power that migfit 
be rcqnireu, beyond what would have 
be,cn necessary for 8 uc,h purpose, 
which w'as to be effetted by forcing ; 
Water through pipes, and thereby . 
c»-Rveyiiig the power of the engines 
*0 M io act on, and give motion to. 


machinery at any distance — 1 say 
afarourable opportunity, because the 
necessary power might have been ob¬ 
tained from their works at little ex- 
peiihC; and wlieu they were erect¬ 
ing, it would have been an easy 
matter to ha\e formed them for the 
double, or, J might say, the triple 
purpose. 

From the. great oxteut of tliese 
w'orks, a number of large engines 
might be kept at w'ork by plaidng 
boilers o\p,r the reun't furnaces, if 
properly constructed for that pur¬ 
pose, whereby steam could lw‘ pro- 
diieeil at little or perlutps no addi¬ 
tional cost of. fuel; benee the jwolit 
ari.uugwould lie acquired at merely 
the. expeii.-c of a few engine men, 
tiirneoek', wear, le.ir, iv.c. afuT the 
works were once completed, which 
would have enabled the (.’ompany lo 
.supply pure water at a rate mm-li 
under any oIIut, and render tlio eon- 
eerii one of the noblc'it of the kind 
ever undertaken. 

I was not aware, when f ivade llu; 
propo'ltion to tiie (’om[):in\. lluitthe, 
late Air Walker had enicriiuned ibe, 
.same opinion as regards the .supply 
of water, which, in tin; iuhertisc- 
ment, lie is stated to ha\e done, and 
tliat he liad reporti'd tliereon nearly 
si.v years a‘ 40 ; nor of the late Air. 
Bramah’s jiroposition to force water 
through ])ipea in the slnnUs, from 
whence any person requiring smull 
power niiglit obtain it, until i saw it, 
briefly noticed in a Alagazinc of tbii 
month, 

I am. Sir, yours, Ac. 

William (Iilm.vn. 

N, B. In finishing the shafts, sonv 
little skill, ingenuity, and caution, 
will be requisite; for it lau-i noi be 
forgotten, riiat if we sink 'JOO fi*et 
lielow tlie nutiirnl lew el of tlie spi ing, 
that the pressure of the \valcr iqi 
w'ards will be equal lo lOOlbs. per 
square inch over the whole area ; so 
that the utmost care, to prevent ac¬ 
cidents in their eomplcAion, and .skill, 
with peculiar apparatus, to extract 
the whole body of clay left above the 
porous strata, after it is become un¬ 
safe for the workmen to remain be¬ 
low, will be neccsoary. 
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Sin,—Iliivini^ rectdvcd much va¬ 
luable infonnaiioii ihroujvli the mc- 
tliuin of your useful iriiscolhiny, I 
think it niy duty to contribute my 
mite for the increase of knonled^ic, 
and hope eicry one under tlie sunjc 
oldijJiitioii will pursue the saiiie 
course. In addition to your generous 


Correspondent.s, G.A.S. andMassa' 
Jones, I send you the followinif dia- 
g'raius, shovvin;,' the application of 
Geometry to mechanical purposes, 
and its utility to the draftsman. 

1 st. How to draw the teeth of bevii- 
vvhcels in perspective. 



Haying determined the scale and 
mimber of teeth, draw the circle, 
AHCl) (Fig. 1), whose diameter 
must be the siune as the wheel ; 
divide the arc, .V, on the periphery, 
into half as many divisions as there 
are teeth in the wheel ; divide the 
arc C into tlvi’ same; then draw the 
chords, 1, 2, 'A, Kc., and their inter¬ 
section with the diameter will show 


the point of the lecth ; diagonals 
drawn from the intersections to A, 
which is the apex of a cone of which 
the wheel is the base, will give you 
the bevil of the teeth ; draw'the lines 
B1) to (?, and these will shape the 
back of the teeth. 

2 d. How to draw a line upon the 
surface of a cylinder, which shall be 
exactly parallel to the axis. 
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Suppose EFGH to be the con¬ 
tour t)f a cylinder ; apply any point 
to the cyliiidcr.whilst revolving at or 
near the middle, so us to describe a 
ring upon the surface, as at I; then 
set your compassc.s at any convenient 
distance, say at K, and make the arc 


J ; then set the joint of yoiw compass 
at J, and make the arc a ; a line 
drawn through the intersection will 
be parallel to I lie axis. 

I am, Sir, 

Your obedient servant, R. 

.Manchester, Sept. 7th, 1824. 
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INTEREST AND DISCOUNT. 


INTEREST AND DISCOUNT. 

Sir, —As there cannot be a doubt, 
in the mind of any impartial inaii, of 
the Mechanicij’ Ala^a^sine beiiijr one 
of the most powerful assistants that 
the Arts and Sciences have, perhaps, 
ever been bcnetitled by, and as I 
have j^thered from its pages many 
valuable suggestions, which I ha\e 
adopted with success in iny manufac¬ 
tory, I feel tliat it is incumbent on 
every one to fonvard its object to the 
utmost; as such, I trust you will, for 
the general benefit of all classes of 
tradesmen, atford this conununlca- 
tion a place in your columns. 

Amongst tlie various systems of 
doing business in this country, that 
of allowing large discounts upon 
goods luus long been prevalent j and 
though affording a facility of adapt¬ 
ing the prices to the lluetiiations of 
the raw muterial, yet it is fraught 
with uineh pcrple.'sing calculation, 
and is frcijucnriy the source of min 
to many who are not adepts. If you 
have eier had an opportunity of in¬ 
vestigating the “ Tables of l5iseount 
and Profit,” by John Evans, 1 think 
you will coincide with me in the im¬ 
portance of every one being possessed 
of them. I have used them constantly 
for nearly seven j'ears.ami consider it 
a ino't valuable work. 'I'hc preface to 
these tables fully explains tbe decep¬ 
tions of the system, in a style that 
renders it clear to the meanest ca¬ 
pacity. 

As it is to shopkeepers and the 
humbh'r classes of manufacturers, 
that I address this, scarcely one of 
whom but reads your Magazine, I 
woidd point out a few of the mis¬ 
takes more particularly belonging to 
them. 

For instance, a shopkeeper buys 
an article for \l., and sells it for 
1 /. I.I., falsely supposing that he 
gain.s five per cent.; whereas he 
ought to get one shilling in 20.'s. or 
five pounds in, and not on, 100/. 
AUlumgh many may consider this a 
trilling difference, yet where the 
profit is larger (say 20 per cent.), 
there is just five per cent, between 
the right and wTong mode of calcu¬ 
lating it. 

Again, discount is frequently an 
instrument of oppression in the hands 


of many of our merchants, factors, 
&c. 'Phe industrious mechanic, who 
expects, on Saturday night, to rc- 
cei\ e the fruits of his weekly labour, 
is told that ” cash is scarce,” and he 
cannot be paid unless he consents to 
allow five per cent. The poor man 
thinks this is Init one shilling in. the 
pound j but former extortions having 
amounted to perlia])s20 per cent., to 
which this last is added, he is not 
aware that he is sacrificing one shil¬ 
ling out of sixteen. 

Some will add four shillings only 
to one pound, w’ith a view of taking 
off 20 per cent, discount; but by 
deducting 20 per cent, off 2-1«. in¬ 
stead of a pound, they receive onlv 
Yh.2U. 

I fear I have trcspas.scd too inueli 
already, or I coiild adduce rnistakc.s 
out of number which dsiily occur ; 
but as it behoves me to be Iirief, 1 
Sihall content myself with ad^i.siug 
my fellow-tradesmen to avail ihem- 
sclics of this work as a guide and a 
preventive of error. 

I am. Sir, &c. 

A Constant Reader. 

Bimiinghatii, Oct. 7, 1824. 


We have since been favoured by 
our Correspondent with a sight oT 
the work itself; and, after an alteii- 
tivc examination, fully concur in the 
praise which he has b«‘stowc<l upon 
It. We quote from the jireface tlie 
following additional illustration of 
the common ciTors arising from 
the confounding of interest with 
discount. 

“ Interest and discount have been 
confounded together, and by many 
considered as one and tlie same ope¬ 
ration. No such analogy will, how¬ 
ever, be found between them : inte¬ 
rest consists in the addition of so 
much per cent, to the principal; flis- 
count is a reduction of the principal. 
It is evidently a mistake to sup))ose 
that, by adding the interest to a given 
sum, at a certain pe.rcentago, we 
enable it to siEstain the reaction of 
the same rate per cent, discount, be¬ 
cause the discount is nut only taken 
off the principal, but likewise off the 



Ellington’s lock—plan ok ikon colonx.mjino. 


Bum added to it. For instance, five 
per cent, added to 100/. increases it 
to 105/.; Imt take five ])er cent, from 
105/. there rcmirins only 00/. IS.t.— 

Principal - - - - - 
Add five per cent, on jCIOO 
Ditto on 5 

Ditto on 0 

Ditto on 0 


Which sum will allow of five per 
cent. l)einsf tiikeii off, and still leave 
tlic, orii;iiiid principal, 100/., uniin- 
pairwl. 

“ Althonifli the difference in the 
above example is trivial, y(*t it lio- 
eomes more serious in proportion to 
the incuvise of the p(‘reerita,!>'e. To 
cover a <li.seount of 20 j)er cent., 25 
per cent, interest innst 1)0 added; 
and to sustain 50 per ccjit. discount, 
the principal must actually be dou¬ 
bled.” 

ELLINGTON’S LOCK. 

Sin,—I should have written to 
you before, in order to expose the 
fallacy of Air. Ellinsfton’s statement ’ 
rcspei'tiup; what he terms his iicw-iii- 
vcnte<l Jiock, but was in hopes some 
one else woidd have relieved me from 
the unpleasant task ; but as no one 
has hitherto taken up the subject, 
and I perceive that the lock has been 
iiupiircd after by several of your 
(Correspondents, I shall beg leave, 
ivlth your permi.ssion, to assure them, 
that if hlr. Ellington’s drawings arc 
correct, it is a most insecure lock— 
indeed, I do not know of any, except 
the very commonest kinds that are 
made, that may be so easily opeiu'd. 
For instance, what is to prevent any 
person from taking a common key, 
near the sixe, and (after filing off the 
bitt of a broken key, or a piece of 
hollow tube will db as well) notching 
it down at right angles (.see his draiv- 
ing), by which a child may open it 
with perfect case. IJcsidcs, neither 
this prineiple,nor that of the revolving 
tumbler, arc new: to my knowledge 
they have been applied to locks for 
more than twenty years. Common 

{ ladlocks and other kinds have beea 
ong made on toe same principle. 
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occasioning a loss of five shillings, or 
one quarter per cent. 

“ The proper mode of adding a 
profit or a discount is as follows ;— 
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The lock may answer as a cheap one 
for common purpohcs, but it would 
be liigbly unwise tt> trust valuable 
property to so very iiiseciu'e a pro¬ 
tection. 

I am. Sir, 

Your humble servant and reader, 

T. J, 

P.S. As a good and cheap lock, T 
would recommend your Oorrespond- 
ents to get Barron’s patent: it may 
be procured at most of the iron¬ 
mongers, and has stood the test of 
many years experience. Should tlic 
size ot the bitt be an objection, there 
is an improved sort made, with a 
brass barrel on the cap-plate and 
very snnJl bitt, which may be worn 
at the wutch chain. 


PLAN OF IRON COLONNADING. 

Sin,—Mr.Wedderburgh must not 
arrogate to himself the merit of 
being the first to propose a plan of 
Iron Colonnading, as the idea is de¬ 
rived, pretty evidently, from the Cir¬ 
cus at the west end, or from the 
Piazzas in various parts, of the town. 
Inilced no part of it is original, for, 
if he claims the cast mm part of the 
.subject, I would beg leave to refer 
him to the Circus pillars, which are 
of cast iron. Nay, his whole plan 
has been long executed in the <X)Ion- 
iiadc round the Finslmry Market, 
which. Heaven knon s, is no improve¬ 
ment to the place. I will shortly 
endeavour to prove that he plan 
would not be producti\e of such 
beuctits as lie vainlv imagines. 

1 am, sir, 

Vour obedient servant, 

Anti-Colonnauk. 

Oct. 16, 1824. 
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. ON THE CONSTRUCTION OF STEAM 
VESSELS. 

Sir, —As a sliip-buildcr, my at¬ 
tention is, of course, attracted by any 
thing relating to naval affairs, parti- 
.cularly to the propelling of^ vessels, 
whether by wind or otherwise; and 
I am sorry to observe so iiiueh waste 
of power, whenever steam is applied 
as the propelling force. I am led to 
make these remarks from observing, 
in all the steam vessels I have seen, 
that the paddle-wheels, instead of 
getting firm hold of the water, and 
thereby communicating their entire 
force, or nearly so, to the vessel, are 
constructed s»> narrow, and the floats 
80 close together, as to drive the 
water aft to such a degree, that it 
runs under the quarter at the rate of 
eleven or livelve knots, whilst the 
real progress of the vessel is hut siv 
or seven knots, shoeing a lo.'.'s of 
nearly 50 per cent. This might, in 
a great degree, be avoided, by making 
the paddle-wheels of greater breadth, 
and placing the floats five or six feet 
apart, instead of three feet, or tiiere- 
abouts, as is the practice now.* The 
paddle-wheels of a steam vessel ought 
to be considered as a pinion working 
in a rack, and the strength of (lie 
rack is but in proportion to the cubic 
contents of the ivater between the 
floats ; it is therefore evident, that if 
the space between the floats contain 
eighteen cubic feet on the present sys¬ 
tem, and the floats were removed to 
five feet, the floats would act against 
a body of water that would offer two- 
thirds more resistance (supposing the 
breadth of the wheels to be the .same ', 
and, of course, act on the vessel with 
two-thirds more power than before, 
which, of course, would increase the 
speed of the vessel through the waliw. 
It may be objected, that the strokes 
would be slower, and therefore the 
vessel would not move any faster. 
This is a mistaken idea, and is con¬ 
trary to experience ; as persons con¬ 
versant with nautical affairs Veil 
know, that, in rowing, it is not the 
quickness of‘ the stroke, Imt the 
length of*it, as it is technically 
termed, that propels the boat fa.stcst 
through the water. The form of the 
vessel is also of great importance, 
puticuilarly the bow and quarter. 


The present prevailing mode of 
giving steam vessels so much rake 
forward, is, 1 am convinced, injudi¬ 
cious, partieularlv for tliose which 
go to sea, as it, necessity, renders 
it much bluffer, and presents a sur¬ 
face nearly at right angles with the 
direction oV the sea.which, of course, 
ha.s then its greatest power, and im¬ 
pedes her progress. Another serious 
disadvantage is, that it has a ten¬ 
dency to drive the water up before it 
to the height of several inches, which 
is equal to an increased draft of 
water of so many inches, besides 
giving a form to the bow which can¬ 
not divide the fluid with so much 
ease as is experienced in the case of a 
more upright stern. This will be evi¬ 
dent on comparing the sections of the 
two l)ow.s, taken in an angle of .'10 or 
as degrees from the keel, which is 
nearly the direction of the water 
from the fore-foot to the snrf.ice. 
The form of the quarter is also id’ 
great importanec both to the steer¬ 
age aivi ^eh>eity of the vessel. As 
there \essel.s have no sails to assist 
the steerage, th«- (|uartei- should he 
fiiK*, ho as to gi\e easy steerage, and 
allow the water to leaAc, nithout 
those eihlies so frequently seen iui<ler 
the quarter. 

J trust you will pardon my Ires- 
pas.sing oil your valuable pages to 
this c.xtent, and hope these remarks 
will draw the attention of persons 
more able than myself to the sulijeet, 
that nur practice in ship-liuihling 
may be improved, so that our vessels 
may excel in speed all others. 

I am, Mir, yours, &c. 

Ipswich. (lEOiiGE Bayley. 


VELOCITY OF HAMMERING. 

Sir, —Many of your readers are in 
the daily practice of using a hummer; 
perhaps few of them have troubled 
themselves to ascertain the relortfy 
with which they arc able to strike any 
material witli the hammer. From 
expcciinents made with hammers of 
various weights, I have fouml tlie ve¬ 
locity not to exceed above 60 feet 
per second; and that a velocity be¬ 
tween 15 and 30 feet per second may, 
without much error, be eonsider^ 
the usual velocity. B. Bbvak. 



■AP.TH BOnSR—MSASUAINU ClItCVMFEKEMCES. 


BARTH BORER. 
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—The Borer, ti skeldi of which 
»>- |il.ii-cd above, has been found use¬ 
ful in uscortairiin}? the nature of the 
soil for the foundations for masonry, 
in the formation of quay walls and 
piers at Bridport Ilarboiir. A is a 
tube, about ten feet loiiff, formed of 
old j^un-barrels firmly soldered; B, an 
iron rod, fitted to the tube, and fixed 
in handles similar to tin ,e i>f anauifer, 
the pt)int of the, rod ])rojeetiiii»- al¬ 
most two inches below the end of the 
tube; (.1, a .screw,which, riimed liy ihe 
thuini) and liiijjer, keeps llic rod in 
its proper place. Tlie instrument is 
bored into the loose sand or soil to 
any depth within its Icn/rth, wlii<‘h 
‘depth is shown by the scale marked 
on the tube; the screw is then loos¬ 
ened, and the rod withdniwn four or 
five inches, and a(>'ain fixed. The 
in.«ttriiment is then hored to a further 
depth, and tlie tuln; receives a por¬ 
tion of such stmtuin as it may have 
perforated, and the instrument being 
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withdrawn altogether, retains such 
portion as is loreed out for exa¬ 
mination by restoring the rod to its 
original iiositlon. am not aware 
that tills simple invention has the 
merit of originality ; hut if it have 
not. It may, through the medium of 
your useful publication, become more 
generally known. 

I am, Sir, &c. 

J5. NlCllOLETTS. 

Bridport, Sept. 20, 1824. 


MEASURING CIRCUMFERENCES. 

Sir,—It may be useful to your 
eaders to know that the circum- 
icrence of a circle may be found with 
great praetical accuracy with a com¬ 
mon pair of compasses by the fol¬ 
lowing easy process:— 



Divide the circle (or any given 
eirelel into four eipial parts, AB C D j 
draw a line, from A to B ; divide the 
quarter of the circle, A B, iu half, 
E F. Now, three times AC, and 
once Fd addc<l thereto, gives the 
length of the eirelc AB CO within 
the l-10f)()fh part of the said circle. 
A l{‘ss angle ivoiild. of l•o^'l•.'!e, give 
a greater apjiro.vlir.atioii, hut would 
he less ea«.y to tlie uninfortiuHlartisan. 
In wortls the fact might he stated 
thus :— 

Three limes the diameter and once 
the vcrsc'l siiK', of the angle ‘l.’i*’ gives 
the circumference within the I-dOOdth 
part. 

I am. Sir, 

Your obedient servant, 

II. C. Jennings. 

Devonshirc-street, Portland-place, 

Oct. i, 1824. 
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COPPER SHEATHING. 


COPPER SHEATHING. 

Mr. Chililrcn, tmc uf the fiditora 
ox the Aniiala ot‘ Philosopliy, hiia 
{>riven, ill the last nmiiber of liiat 
publication, an article on certain 
mistaternents wliicli have appeared 
in the Newspapora re.specting' Sir 
Itnniphry Davy’s method of iiro- 
tecling tlie (\<pper Sheathing uf 
Sliip’s Bottoms, and which were 
partially .ulopted in our own pages. 
Air. t'hildrcn, as wc noticed in our 
COt'i Aiiiuitcr i,!)a.gc 51), had himself 
s.iid I hat till* ilcfemlcd inctnl is more 
liable to breoiiK' i’oiil from the adlic- 
sion of wceiix, barnacles, &c. thim 
the undo fended; hut he now informs 
ns, that more accurate impiirics have 
convinced him that he should have 
i)een more guarded in admitting the 
fact as a general result, the assertion 
requiring much qualification to make 
it consistent with trutli. The follow¬ 
ing 31r. Children states to be the 
a ctual result of the e.\periments which 
have been made :— 

" 'I'bc two harbour-boats, which 
gave rise to the original (‘xaggerated 
account fthat vessels had returned 
aft« r short voyages with their bot¬ 
toms completely covered with bar¬ 
nacles, weeds, &c.), ztoe purposely 
pre-ilrjencled by a surface of zinc in 
the proportion of about l-25th of 
that of the copper; the oiijcct of these 
preliminary experiments being solely 
to ascertain the efficacy of the plan as 
a preservative of the copper, w'ithout 
reference to any ulterior effects. 
These boats were stationed in Ports¬ 
mouth Harbour, and the copper re¬ 
mained bright for nearly three 
months, when it became coated witli 
carbonate of lime, to the rough sur¬ 
face of wliioh the conferva;, always 
floating in the .summer mouths in 
Portsmouth Harbour, I'dhercd; and 
these soon caught other wewls, hut 
they were all loose, and there u:cic 
neither barnacles nor any other slull- 
JUh, nor any rearms, amongst them ; 
and it is more than probable that the 
same weeds would have adhered even 
to carbonate of copper.” 

Mr. Children adds—“E.xcept in 
harbour, there is cveiy reason to 
think that carbonate of lime eould 
not adhere to the copper, even with 


r.ircsspf jirotfctioH, and the confervae 
must luivc hocii washed off in a ship at 
sea. Co|)per, until it is wm-n in holes, 
corrodes so fast, that no permanent 
surface remains to wliich weeds can 
adhere ; hut when there are inequa¬ 
lities on the surface,, they adhere 
readily enongli even to the poisonous 
oxide of the cupper. 1 do not be¬ 
lieve that any of the jirotcclors placed 
upon .ships arc in such c\ccss as to 
occasion any deposit; and if llioy an; 
a little positive, (*r nearly in cMpuIi- 
hrio, the whole surface remains 
smooth, and the adliC'ion of weed 
and shell-lish is prevented. As far 
as the oxjierirnents hitherto made 
cnalde one to .jadgo, the, rcipii.site 
pnqmrtion of protecting surface to 
that of the copper is somewlierc be¬ 
tween 1-120 and 1-220; but eten 
1-itOOth will save more thanhalf the 
copper of the navy.” 

A letter from Air. Barmw, Diidcr 
Secretary to the. Admiralty, is added, 
corroborative of Mr. Childa-n’s 
statement. 


Tlius far Air. Children. But that 
his defence or explanation is any 
thing hut satisfactory, may be seen 
from the following letter, which we 
have received f)n the subject from 
Sheernoss Dock-yard, and which we 
deem it due to the cause of truth to 
insert. 

Sin,—In the la«t Number of the 
” Annals of Pliilofiophy,” there is an 
article by Air. Children, the cham¬ 
pion of Sir Ilumjdiry l)a\y, on the 
subject of Ships’ Bottoms, and bis 
tri)) to Norway Witli the former 
only yon hate to d(». And, 

l.'t. Air. C.’s iiecmmt of the ” two 
]»rc-defcinh;d” boat.s in I’ortsmonth 
Harbour, is to be metby this fact, that 
in this doek-vard six vessels have 
been “ Davied tw'o of which, the 
Cluster and the Howe (the fiirmcr 
at anclior since the 12tJi of July hist, 
and the latter since the yOlh of April— 
both too in a 7'iipid tide), are as foul 
as it is possible for ships to be ; 
much more so, indeed, than any 
other vc.ssel in this harbour, being 
covered wdth ci-hinae, barnaclc.s, 
weeds, worms, muscles, &c. 



INQUIRIES-ANSWERS TO INQUIRIES. 


2ntl. This pinciple of Sir II. 
Diivy’s is to preserve copper from 
deeny : hut what are llio. effects result¬ 
ing from the alluchvu ut of those ani- 
mals ? Do tlie^ not adhere for sub¬ 
sistence f and if so, must they not 
destroy ? 

3rd. Mr. CluKlren says, that “ ex¬ 
cept in harbour, carbonate of lime 
c-ould not adhere to the copper.” 
Now this i.s a harbour with a lulc- 
vHiy, and yet carbonate of lime docs 
adhere. 

4th. IMr. Barrow’s evidence on 
the subject merely amounts to this, 
that the ships on which the i-xperi- 
ments have been made have ‘‘ not 
been reported.” 

1 think it would be well in the Ad¬ 
miralty to pause before any more 
vessels arc ” Davied.” 

I am. Sir, 

Your obedient servant, 

SpVCIiASS. 

Slicerness Deck-yard, Nov. 1. 


OOOD WAX. 

The best Wax from tfic comb is 
that which smells strongest of the 
honey, and is yellowest in colour. 
Both’ the flavour and colour become 
tliiuinished by age. 


INQUIRIES. 


NO. 75-—OOTHIC ROOFS. 

How were the stones placed in 
forming a (iothic arched roof, and 
lo fill up the cavities over it ? 


NO. /f).—N apier’s bone.s. 

Sir, —Being applied to, some time 
ago, to purchase a set of Napier’s 
Bones for a friend, and having in¬ 
quired for them at many places Avith- 
out success, I shall feel obliged if 
any of your Correspondents can di¬ 
rect me Avhere to meet Avith them in 
box-wood. I have a set bv me, made 
by the late ingenious Imisoii, Avb’ ’h 


.ii 

I invariably nac Avbon pngainHl iu 
long numerical calcnUitions.” 'J’he 
relief they afford under sucli ciiviim- 
stances, makes me regret tliat an in¬ 
vention so mechanical, iuid truly v.se- 
fnl, should be suffered to sink into 
oblivion, llie operations of multi¬ 
plying, dividing, and extracting 
roots, are, by the help of the uuni- 
bering-rods, performed Avith ease 
and expedition, and without any fa¬ 
tigue or burden to the mind. A de- 
scriptioTi of them, I slionhl think, 
Avould be very acceptable to many of 
your numerous readers. 

I am, ,Sir, 

Your olicdiciit servant, 

Legt.s. 

[The description desired shall be given 
in our next.— En.] 


NO. 77-—STEAr.I-PIPE joint.*!. 

Sir, —I should feel ohliged to any 
of your intelligent Correspondents 
to inform me Avhich of the dilferent 
methods, now in use, they consider 
the best for putting together the 
joints of Steam-pipes. 1 have seen 
mill-board and Avhite-lead, as also 
iron-cement, make A'cry good joints 
for pipes of not more than sLx or 
eight inches diameter, but both those 
methods fail in pipes of one foot 
diameter, when I have seen Avhat is 
generally termed, by engineers, a 
gaskin, that is, long hemp mixed 
vA'ith AA'hitc-lcad, and platted, applied, 
which has made a tight joint. 

A receipt to mate a good iron- 
ccmeiit is much wanted. 

I am, Sir, 

Your obedient servant, 
Ecnlcy-on-Thames. J. T. 


ANSWERS TO INQUIRIES. 


NO, 73.—SHARPENING KNIVES. 

Sir, —Care should be taken that 
the surface of the hone is c from 
grit or dirt, and, having applied tha 
oil, move the blade flat on the hone^ 
circularly, on eacli side for a minute 
or two; which done, draAv the blade 
gradually from heel to point four or 
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CORRKSPOXOENCB. 


five times, edgewise, or, to express 
myself more famiHarly, as if forming 
vlie segment of a cirelc; this latter 
will entirely remove what is termed 
wire and (by repetition) small notches. 

I am, ISir, 

Vour constant reader, 

Eomukd. 

St. Martin's, Oct. 25th, 1824. 


NO. vS.—PRIME NU-MHEItS. 

Sir, —In answer to “ Abacus,” a 
Correspondent, in one of your Num¬ 
bers, p. vol. I. I would suggest 
the following method to ascertain w he- 
ther any number, from 1 to 10,000, 
that may be proposed, be a Prime 
Number. 

Find the least, or any other com¬ 
mon multiple, of all ‘numbci’s from 
J to 100; if the greatest common 
measure of this common multiple 
and the number proposed i)e I, the 
number proposed is a prime. This 
applies to all munbors from 100 to 
10,000. SliouUl, therefore, the pro¬ 
posed number be between 10 and 
100, use a common multiple of the 
series from I to 10. I might add a 
rule to find the primes under 10, were 
they not readily found. 

The above method, it is clear, 
might be extended so a.s to apply to 
any nutnl)er, however great, al)Ove 
10,000, by using a common multiple 
of a corresponding series of figures ; 
and perhaps some of your vlorre- 
spondents may favour us with a com¬ 
mon multiple" of a series sufficiently 
extended. 

I am. Sir, 

Your obedient servant, 

James Troup. 

High-st.'-eet, Borough. 


CORRESPONDENCE. 


We shall be glad to meet the friend of 
\V. E. at 55, Paternostcr-row, any day 
after Wednesday next that he will ap¬ 
point. 

A “ConstantReader” will plca'c-send 
to onr puliii.shcrs' for the Book whicli he 
wished returned to him; and, to pn'vfnt 
mistakes, say, in a note addie-‘!;ij to 


our publishers, what the name of the 
Itook is. 

T. M. B. i.s again all ro,r et pr<vterra 
ttiAil. We intend to give a de.scription oi 
the in.stnimcnt, with an inspection o. 
which he fiuoured us in the days of his 
impartiality; and heg, tlierefoie, to re¬ 
tain it in our h.'iiid.s a little longer. 

J. P**, under particular consideration. 

Messrs. T. Bailey and Co. liave our 
best thunk.s. A description «ill ai)pi o 
soon. 

Mr. Yule will plea.se .send to onr fi.ih- 
lishcrs’ on Monday, for .i letter aildres.sed 
to him. 

Commnnieations reeeived from—A 
Miilniaker—Uiehard Dowden (slioiild 
liave been sooner acUnowIcdced'—J. D. 
—.Thoma-S Deakin—S. Clear—Dultlin 
Subscriber—Aunnn—T. S. I).—Mr. I'oie.s 
—Jas. Moon—.M. A.--A Country lb ader 

—S. P-r, .bill.—Pilot - Mein.'ider- 

John Voiing—W. —Nathan .''iiort— 
F. M. F.— Joseph Hall —Roii Roy— .''i- 
mon—B. P. t:.—Win. M. ('.—E.' 1).— 
INl. T. J.I. — Olisenator .-li.'11 hear 

from ns shortly)—B.—A Correspondent 
at “ Notion, near St()ck*oii '■ Juveni'- - 
Expcriinciit-i-B. B. 

An “ Old {'(irrespoiulent” .speaks 
highly of an K.\)»iaiiat(iry Dietionary, by 
a Pr.ietiral Chemist, of the Apjiaratias 
.and I'lstruinciit'. einplojed in the ^.irions 
Uperation.s of IdiiloMjpliieal and Experi¬ 
mental Cheini.slry, which is to ajipcar 
shortly, with seventeen ([iiarto eoppor- 
platcs; .Mr. Bojs, Liidgate-hill, piib- 
li.slier. When we see it, we shall he able 
to judge whether the prai.se bestowed 
is well merited. 


ERRATUM. 

P. yi, vol. III. 'I'he letter wi, in fig. 1, 
is misplaced. It will, however, be rea¬ 
dily rectified by any one. who ttikes the 
trouble of reading the demonstration.— 
N. S. 

Comraunicntions (post paid) to be addressed to 
the Ediiiir, nl tlie Publishers’, KNIUIIT and 
I.ACEV, yi, PuliTnosl(.r-row, Loiidou. 
Pr’ulnl by U. Iti.MSCicv, ouU-crurt, l■Tci;t-a1 reel. 




iCIaga^tne. 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 


** The most valuable fpifi i^hicli the Hand of Science bat ever 
yet otturud to the Ariisun.*' X>r. Bxrkbeck, 


JNo- C4.] SATUllDAY, NOVEMBKU 13, 1824. [Price 3d. 
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PK0CBS8 OP COiNINO AT THB BOYAL MINT. 


PBOCESS OP COINING AT THE 
ROYAL MINT. 

The Drawing's g[iveu with our pre¬ 
sent Number are doseriptivc of u 
new machine^ invented by Mr. Bar¬ 
ton, and employed at the Royal Mint 
for drawing the slips of metal between 
dias, by which a greater degree of 
accuracy and uniformity is obtained 
in the thickness of the metal, 'llte 
rperation is similar to wire-drawing. 

The lust, seci»nd, and third of the 
jireci'ding fij-iires, represeiit a small 
inachiue foi thiuniug the lmkIs of the 
slip.s of inetil, .so that they will cuter 
into the dies through which the wnole 
of the slip is to hi- draw ii. It is a small 
pair of rollers, which are shown on a 
large scale in figure 1st. A is the upper 
I'dler, and B ilie lower ; this has three 
llat sides, as repie.seiitod ; C is the slip 
of metal jint hetween the rollers ; D is a 
stop, adjustable in the line of the motion 
of the slip of metal, C. The second 
fieiire is an end liew, and tlie third a 
.•n; le view, of the tiaine or machine in 
which the rollers arc mounted. AB ate 
the rolleis, which are made to turn to¬ 
gether by pinions, u fi. F is a largocog- 
wheel, which is fixed on the end of the 
axis of tlic lower roller. Tliis cog-wheel 
i.s turned Ly a pinion, G, which'is fixed 
on tin axis extending iu ross the machine, 
and having a fly-wheel fixed on one end, 
and at the other a drum, H, to receive 
an endless strap, by which the machine 
i.' put in motion ; a crank i.s formed on 
the middle of this axis, and a rod, rl, is 
joined to the crunk, to connect it with 
the moving blade, K, of a pair of shears, 
of which the other blade, L, is fixed to 
the fiiinie. The distance of the rollers 
i' regulated by a screw, e e, at the top 
of each .stannai'd. 'Fliese screws have 
pinions at the top of them, and are 
turned round by a pinion,wliich is placed 
between them, and eiiga§c.s the teeth of 
both pinions, so as to give motion to 
the two .screws at the same time, when 
the middle wheel is turned rounil hy a 
cross handle, which is fixed to the top of 
it. If the slips of metal which aie to 
be put into this machine aie not exactly 
.«rin.tre at the ends, they are cut ofr 
smooth and .sr|uare hy the shears, whidi 
keep comstaiitly moving; tlie end of the 
slip is then presented hetwicn the rollers, 
not on that side winch would draw them 
in Itctween the rolleth, as in conimou 
rolling, but on the opuo.site side ; wlicn 
'‘oe of the flat sides of the lower roller 
conics opposite the upper roller, then 
the piece of metal can be pushed for¬ 
wards between the two, until the end 
sj-ops aguimst the stop I), as in fig. 1st.; 
wen, as the rollers turn round, and the 
flat side of the lower roller passed by, 


the cyliuihical parts of the roller will 
take tlie metal between, and roll it tliiii- 
ner at the end which i.s hetween the 
stops and the point of eonUict of the 
rollers. 

Figures 4 and 5. A section, to show 
how the slip of metal, C, is drawn be¬ 
tween the ilie.s, fig.4, by the tongs, fig.5. 
'riie dies are two cylinders of steel, made 
very Ii.ird, and cxtieiiiely true; these arc 
fitted into two sliders, DD, and are held 
fast by rliiinp pieces screwed against 
them, 'riie steel cylinders arc very ac¬ 
curately fitted into their beds in the 
slides, so that the steel shall be firmly 
supported, and prevented from bending 
or turning round, and ]>rcseiitiiig but a 
small portion of their eircumfereuee 
• against the slip of metal. The .sliders, 01), 
are fitted into a box, futures 4 and l!; 
they fit Hat ou the bottom of the liox, imci 
two clainp.s, FF, are screwed agaiu.st the. 
sliders, to confine them to the box. The 
lower slider is supported hy two .sciews, 
//, and the upper slWcr is fora'd down 
by a large screw, G; this has a eng- 
wheel li.xed on the top of it, with a pi¬ 
nion and lever to turn the .--eieMs round 
very slowly, and regulate the distaneo 
between tlie dies. H is a clamniug mil, 
fitted upon the .screw, to take on all pos¬ 
sibility of shake; the sliders also are 
bound fa.st sideways hy screws tajmed 
through the sides of the box, the [loinl’- 
of which pres.s upon steel plate.s between 
them and the sliders. In order to lender 
the contact between tlie points of the 
screw's, siipporliiig the iitider .side, and 
the point of the adjusting screw, foicing 
the tipper slider, still more complete, two 
extending .serew.s are iiitrodiired at the 
ends of the‘■teeldies between the slid* is, 
by which a snflicieiit degree ofeoiitaet lo 
overcome the spring of the niaimials 
may be excited befoie tlie dies come into 
action on the slip of the metal. 

Oui Artist basin hand, for next Num¬ 
ber, a perspective vit>vv of the drawing- 
inachine atwoik. The box of dies is 
fixed at one end of a long fiame. This 
frame supports two axes, AA, one at 
eaeli end. Upon these axes wheels ai-o 
fixed, to receive endless chains, HB, 
whieh move along a sort of trough or 
i.iilway, fanned on the top of the frame. 
The chains arc kept in motion by a cog¬ 
wheel, C, which is fi.\e<l uptin the axis 
most remote from tin; Ixix of dies. This 
cog-wheel is turned by a pinion I), on 
the axi.s of wbieli is a wheel K; and this 
wlieel is turned hy a pinion F, on the 
axi.s of the drum G, which is moved by 
an ciidk'.s.s band, proceediiig from some 
of the wheels in the mill, and which is 
thrown in and out of geer at pleasure ^ 
a tightening roller. The slip of metal is 
drawn through the dies by the chain, 
with a pair of tongs. 

Figures 5 and 7—a b are the two jaws 
of the tongs, which are united with t’se h 
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Other by the joint pin c. This has a small 
roller or wlieel fitted on each, and to run 
upon the railway or mp of the frame ; 
fid arc a similar pair of wheels, the axle 
of whii'h is connected with two links e e ; 
this axle passes between the tails of the 
toiKts, but is not fixed to thcin. The 
ends of the links ha\c a double hook 
formed on them, as shown at figure fi. 
'I’he tongs run upon their wheels imme¬ 
diately over the endless chain, so that 
when the end of the links, ec, is pressed 
down, one of the hooks catches on a 
cross pin of the chain, as in figuiv 5; the 
axle of the wheel dd, acting between the 
inclined parts of the tails of the tongs, 
tends to throw them ttsuiider, and, at 
the same time, the jaws of the tongs 
bite with very great force; the links e e 
draw the tongs along with the chain RB. 
The links arc carried a long way beyond 
the axle of the wliccls, and have a suffi¬ 
cient weight, h, fastened to them Jkhich 
will lift up the lioolad end/, and aisen- 
Rsge it from the chaiu, except when 
there is a considerable strain on the 
tongs. 

'I'o use this maeliine, a boy takes hold 
of the tongs hv the handle r, when tJiey 
lire disengaged from the chain, and 
pushes the tongs foiward to the l)ox of 
dies. The tongs run freely upon their 
wheels, and the jaws ojieii when moved 
ill that din-etion, because two small pins, 
ii, ate fixed between the links, and act¬ 
ing on I he out.iides of tlie tails of the 
tongs, close tliem togetlier, and tlii.s at 
the same time onens the jaws. The longs 
!ire jnished up close to tlic box of die.s, 
and the jaws enter into a recess N, figure 
4, wliicli is formed for that nurposc. 
Aiiotln'r boy takes a^Iip of metal, which 
i,s pu'iuiusly made tliin by the lollens, 
figuic I, and inri'odiircs it between tlie 
dies, and also between the laws of the 
tongs, whicli arc open. The boy who 
liolils the tongs now takes the handle s, 
which is fixed on the biick of the tongs, 
and holds it fust, whilst with the other 
hand he draws tlie handle r, at the cud 
of the links, away from the tongs. This 
has the. effeet <if closing tlie jaws of the 
tongs upon the slip of metal between 
them ; at the same time the boy depi esses 
the handle r, and the hook at the end of 
the links, ee, wdll he caught hy the first 
cross-piii of the chain whicli comes be¬ 
neath them. This puts the tongs in mo¬ 
tion; hut tlie first action is to close the 
jaws, and bite the jiieee of metal wdth 
great force, in conse<|ucuce of the axle- 
tree of the wlicels being jil.iced between 
the inclined planes of the tongs. When 
the longs have closed on the metal with 
all their foiTe, they move witli the cliain, 
and draw the slips of metal ihrongh the 
dies, which, operating ii|Hm the tliieker 
part of the slip with greater effect than 
upon the thin, reduces the whole to an 
equable thickness. Wheu the whole is 


drawn through, the strain upuu tlie tongs 
IS gradually loleased; and the weight 
lifting up the hook at the other endot 
the links, they arc ready to be advanctil 
again to the die, to draw auoilier bar. 
The frame, of which we are to gi\c a 
drawing in our next Number, eoiitiiins 
two pair of dies, and the .same wheel 
serves for both. At the Rliiit there are. 
two maeliiiics of tins description: thev 
are placed side hy side, with a .suffirient 
space for tlie boys to work between them. 
These macliines wei-emadc by iMr.Slauds- 
ley, under tlie direction of the inveiitur. 

j'he slips of metal produced from this 
inuchitic are considerably more uniform 
in thickness than when finished at the 
atljlisting rollers; consequently the indi¬ 
vidual pieces are made more nearly to the 
standard weight, which was tlie object 
in view by this invention. Tliis has be¬ 
come a point of great importance in tlie 
practice of the Mint, from tlie remedy 
on gold ill weight being reduced from 40 
to 12 Troy grains. When the pieces cut 
from slips of metal prcfiared from tlie 
drawing machine are pounded and 
weighed, which is telling the number 
of pieces in a pound Troy, sovereigns or 
half sovereigns, tlie variations from 
standard cither way seldom exceed three 
grains Troy. It is reckoned good work 
from the adjusting rollers when the va¬ 
riations arc under six Troy grains. 

(To he continued.) 


THE COLUMflVS. 

We Iiave now had tlie gratification, 
which we so coiilkleully anticipated, 
of seeinir this iuiinense vessel safely 
moored Ill the Thames. She left Que- 
hcc oil the 5th of Septeniher, ami 
continued her course in safety till the 
9th, when she took ground on the 
north side of the river St. Lawrence. 
A puition of her cargo being thrown 
overboard, she was got off without 
any material damage on the 12th of 
September; and after a very bois¬ 
terous passage across the Atlantic, 
she made the Seilly Light on the even¬ 
ing of the 29th October. For a week 
before making land, the pumps were 
required to be kept constantly going. 
On November 1, she arrived in (he 
Downs, whence she was towed hy tlie 
•Tames Watt, Tourist, and Soho, 
stcam-vessels, tin to Blackv.-a!!. 

Another vessel, of .still greater di- 
niensioiis, is building on the same 
slip as- the Oohunhus at the Isle of 
Orleans. She is said to he. registered 
for 5050 tons. 

I 2 



TABLE OF CANDLELIGHT (MEAN TIME). 
(Cmtinued from page Vol, II.} 


OCTOBER. MOVEMBER. DECEMBER. 


Day. 

Kiid. 
Morning, 
t). m. 

ilegiii. 
Kvvniiig. 
h. ui. 

End. 
Morning, 
h. m. 

Begin. 
Evening, 
h. n. 

End. 
Morning, 
h. IB. 

Begin. 
Fivening. 
h. ni. 

1 

5 31 

() 9 

6 22 

6 6 

7 8 

4 30 

<•> 

5 32 

6 6 

6 24 

6 4 

7 10 

4 30 


6 34 

6 4 

6 26 

5 2 

7 11 

4 29 

4 

f. 3f; 

6 2 

6 28 

5 0 

7 12 

4 28 

!i 

5 38 

6 0 

6 29 

4 59 

7 13 

4 28 

fi 

:> 39 

6 57 

6 30 

a4 58 

•4 66 

7 14 

4 28 

7 

5 41 

5 55 

6 32 

7 15 

4 28 

s 

5 43 

5 53 

6 34 

4 64 

7 16 

4 27 


15 

5 51 

6 36 

4 52 

7 17 

4 27 

If) 

5 4d 

5 49 

6 37 

4 51 

7 19 

4 27 

li 

5 47 

5 47 

6 39 

4 59 

7 20 

4 26 

12 

5 49 

5 45 

6 40 

4 48 

7 21 

4 26 

13 

5 50 

5 42 

6 42 

4 47 

7 22 

4 26 

14 

5 52 

5 40 

6 43 

4 46 

7 23 

4 27 

15 

6 53 

5 38 

6 45 

4 45 

7 24 

4 27 

Ifi 

6 55 

5 37 

6 47 

4 43 

7 24 

4 28 

17 

5 57 

5 35 

6 48 

4 42 

7 24 

4 28 

18 

5 58 

5 32 

6 50 

4 41 

7 24 

4 29 

19 

6 0 

5 30 

6 61 

4 40 

7 25 

4 29 

20 

6 2 

5 28 

6 52 

4 40 

7 26 

4 29 

21 

6 4 

5 26 

6 64 

4 38 

7 26 

4 29 

22 

6 t 

5 24 

6 56 

4 37 

7*26 

4 30 

23 

6 8 

5 22 

6 58 

4 36 

7 28 

4 30 

21 

6 9 

5 20 

6 59 

4 35 

7 29 

4 31 

25 

6 10 

6 18 

7 0 

4 34 

7 29 

4 31 

26 

6 11 

6 17 

7 1 

4 33 

7 30 

4 32 

27 

6 13 

5 15 

7 3 

4 33 


4 32 

28 

6 15 

5 13 

7 4 

4 32 


4 33 

29 

6 17 

5 11 

7 5 

4 31 

Bll 

4 34 

30 

31 

6 1.9 

6 20 


7 7 

4 31 

m 

4 35 

4 36 


StR,—I have sent you the last 
Quarter’s Table of Candlelight, 
which finishes the year, on which I 
beg to observe, that they are adapted 
to wean or clock-time, and will serve 
for several years, and for most of 
the middle and southern counties of 
England, and will prove within one 
or two minutes of the time in fine 
weather, and in rooms not made dark 
by other buildings or trees. In 
cloudy weather a small allowance 


will be necessary, varying from nii4 
to twelve minutes, but, in general, 
ten minutes will be sufficient for 
most practical purooses. In con¬ 
fined situations it will not be difficult 
to dctenninc the number of minutes 
to be subtracted iii the evening, or 
arlded in the morning, to make the 
Tables fit any partiemar plajbe. 

I am. Sir, 

Your obedient servant, 

B B. 
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CALCULATING PRICE OF TIMBER. pcncc Cftoh. He rejoins, ' I do not 
Sir, —1 have a way of calculating want to buy them by the piece—what 
the price of 120 deal.s, oralonghun- is the price per hundred?’ I make 
drc(l, by the price of one deal, which, the calculation mentally, calling tlie 
1 think, is rather shorter than that bhillincs pounds, and the pence 
presented by your rules in No. 67. aliq|udt parts of a pound, and inulti- 
A customer says to me, ‘ What is plymg by 6. Thus 6 x 7 is 42, and 
the price of your 12-feet deals ?' My 6a. is the half of 6, which makes 461 
reply is, * Seven shillings and six- per hundred of 120. 

Suppose the deal is 7s. id. - - 6x7= 42 
l-3rd of 6f. is - - - - - - 2 

44/. 

A deal at 8s. Id. ----- 6 x 8 = 48 

l-12thof6/.is.10 


48/. 10s. 

A deal at 7s. 9d. ----- 6 x 7 = 42 

3-4ths of 6/. is - - - - - - 4 10 


46/. 10s. 

Now, to show that your rules are correct, in opposition to what is advanced by 
a Correspondent, in No. 60,1 will work this exercise back into hundreds. 

120 deals at 46/. 10s. - - or 46$ - - is 93d. - - 7s. 9d. 

2 

93 

120 deals at 48/. 10s. • • or 4B$ - - is 97d. - - 8s. Id. 

2 

97 

120 deals at 44/. - - • or 44 - • is 88d. - - 7s. 4a. 

2 

88 

120 deals at 45/. • - - or 45 - - is 90d. - - 7s. 6d. 

2 

90 

I have a method which, I believe, 
is peculiar to myself, of calculating 
the price of timber sold by the load 
of 60 cubic, or 600 superficial feet; 
likewise a shorter mode of casting up 
sawyers’ work, than I have seen used 
by any other person, which I should 
be very happy to lay before the pub¬ 
lic, if you think it worth while.* 

I am,' Sir, 

ITour obedient servant, 

ATimbbr Merchant’s Foreman. 


• We shall be glad to receive them. 
—EniT. 


ON THE VERIFICATION OF THE WORK 
IN EXTRACTING ROOTS. 

Sir, —Several years ago I met with 
a method of proving the Square and 
Cube Roots, by Mr. Taylor, of Wake¬ 
field, in that excellent work, “ The 
Leeds Correspondent.” The prin¬ 
ciple is essentially the same as the 
well-knoivn process for proving mul¬ 
tiplication by casting out tb-i nines. 
I nave used it for several years as a 
check upon my calculation in the 
extraction of roots, as well as for 
the proof of operations in multiiiH- 
cation and division. I enclose an in- 
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vcstitjation of the principles and the 
practice of the rule, ^^■lucl^, I lia\e 
no doubt, will be acceptable to those 
of vour readers who arc unact.]uaiiit3i 
with it, and can assure them that it 
will be of essential use in checking 
their operations in long extractions. 

1 am. Sir, 

Yours truly, 

T. S. D. 

Bath, October Stlif 1824. 

Investigation, 

Lot (9.4 + fl) X (9 B + 6) X (9 C + f) X 

.representthe h factors of which auy 

number is coinposccl; then, by actual 
inultiplicatiun, we obtain for the pro- 
duet of these quantities, a series of 
terms, all of winch, except the last, 
are imiltiples of nine. The last term 
willbe ff. A. c. ...to h factors, which also 
tlie product of the oiiginal excesses 
above, .some multiples of nine in the 
facti'i's, from wi’.icb we set out; or, in 
other words, the overplus of tiic nines 
in the general product is equal to the 
coiriinied product of the separate ex- 
ctnos in the component factors of that 
general protluet. 

t'oR. 1.—If (9 K + A) be any number 
whatever added to the general pro¬ 
duct, and the excess, k, of its nines 
)>e added to the continued product, 
a.h .c ...., of the respective cxccs.scs 
of Its factors, the excess of nines in 

(9 A + rt) X (9 B + A) X (9 C + e) .. 

+ ' 2 K + A), will be equal to the excess 
of nines in a.b. c .A. 

toR. 2.—If A=:B=C=.and a— 

h — c = .then we have (9 A + «)"== 

9 Z + a”, and (9 A + a)" + (9 K + A) = 
9Z' + rt" + K; and, consequently, the 
excess of nines in the former numbers 
of these two equations equal to the 
excess of nines in a”-i- A, 

PRACTICE OF THE CHECKS. 

1. For Multiplication. 



Draw the oblique or St. Andrew’s 
Cross, as placed immediately above; 
add together the figures composing 
the multiplicand, subtract from this 
sum the highest number of nines con¬ 
tained in it, and set the overplus in 
the angle marked M. Do the like 
with the multiplier, and set its over¬ 
plus in the angle m. Set the overplus 


of the nines in the product in 1’; and, 
if the overplus of nines in the product 
P' of M and m he equal to P, the 
work is presumed to he right: if not 
equal, the work is certainly wrong. 

Note ,—If either M or m lie disco- 
covered to become 0, the other need 
not be calculated, as P must in that 
case be 0, when the work is right. 

2. For Division, 


V/ 

I) ' 


Draw the cross as before; put the 
overplus of the nines routaiiicd in the 
sum of the figures cunqio'iiug the di¬ 
vidend in d, of those in the diiisor in 
D, of those in the quotient in (j, of 
those of the remainder in It (annexed 
to by the sign of addition). If t<i 
the pro{luct of I) and O we add R, and 
the excess of nines, d', in the result, be 
equal to d, the work is pre-.uined to he 
right, otherwise it is certainly wrung. 

3. For the Exlractwti of Roots. 



Make an upright or sacred cross, 
as placodabove; putthee.\cessof nines 
contained in the number whose root 
you are extracting in the place. P; tlie 
excess of nines in the rout found is to 
he placed in H, with an exponenteqiial 
to that of the number .whose rout you 
are extracting, and the excess of the 
nines contained in the sum of the 
figures which constitute your remain¬ 
der in the place r. Then raise R to 
the power indicated by n (that is, 
square it for the square root, cube it 
fur the cube root, &c.), and add r. 
If, now, the cxce.ss of nines in the 
sum of the figures of this result be 
e(|ual to P, the work is pre.sumed to be 
right; but, if not equal to P, the 
work is certainly wrong. • 

Before I close this paper, allow 
me to just remark that, in Mr. 
Young’s mode of extracting the 
cube root- one steo may be abbre- 
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viated and rendered less liable to fissures to form the lefuhand column 
error in the calculation, which, how- (as one of the factors in tiie addend 
ever, I should scairely have been which converts the trial into the 
induced to notice, had it not been true divisor), in every successive 
that, by my own practice and re- operation after the first, let twice 
peated observations iipon my pupils’ the last root figure be added to the 
errors, I found the step was that in preceding number in the left column, 
which mistakes were most frequently This gives the same result as the 
made. I have for some time used method of tripling the whole of the 
Mr. Young’s work as my text-book root already found—^is far less trouble 
in tuition, and am convinced that it —is analogous to adding the last 
is the verif best we have on that sub- root figure in finding the trial divisor 
ject which is accessible to the English in the square root—and, above all, 
student. That gentleman’s mode of prevents the mistakes which are 
extracting the cube root is the one more likely to arise from inultiply- 
I have used ever since 1 became ac* ing than from adding, and those 

y uainted with it, and is the only one which are very likely to arise, from 
teach to mere arithmetical students, the multiplicand and ][)roduct stand- 
It cannot, then, seem invidious or ing so far apart as not to be seen 
irrelevant to notice any iuiprovcmcut without cousiderablc and painful 
in the rationale, however slight or motion of the eye, and often even 
appardfttly unimpnrtanE that iin- of the head, from the consequent 
provement may at first appear. distraction of the attention of the 

Instead of tripling the quotient mind. 
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6 

Proof. 3^ + 6, in which 3* = 3 k3x 3<=0; and, therefore, having its 
6 

6 

nines cast out, it becomes 0 + 6, and therefore the work is presumed to be true. 

6 

Note.—I t will always be advisable to verify immediately before you com¬ 
mence your abbreviations. 

The improvement here proposed Mech. Mag. vol. ii. p. 160, and by 
in Mr. Young’s method is the same Mr. Exley, in the Imperial Mi^azine, 
as a processor the like puroose in vol. i. 1819, col. 409. The rule 
the method propoi^ by ** Mutius,” given by ” Mutius” is, indeed, iden- 
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tical with Mr.JExley’s. It is worthy 
of remark how similar all the new 
methods are to eatii other, and whoa 
we have fairly attended to the inves¬ 
tigations upon which they rest, we 
shall scarcely deem it probable that 
any material improvement will be 
made upon the methods already before 
your readers. 

I recollect seeing, several years 
ago, in one of the early volumes of 
“ The Leeds Correspondent,” a new 
method of extracting the cube root, 
by the late hlr. Blamires, of Ecties- 
hill; but as I have lost all distinct 
recollection of the process, which, 
however, I then thought a very short 
and a very good one, I shall feel 
obliged to any of your northern cor- 
csj)undcnts, who may have a copy 
f the work, to furnish me with it 
t hroiigh your medium. An excellent 
method has also been given in the 
Imperial Encyclopajdia, by Mr. Ex- 
Icy, of Bristol, which Mr. Horner 
has noticed at the cud of his paper 
in the PliilosophicalTransactions, as 
nearly identical with his own. Mr. 
Exley has also published, in the 
Imperial Magazine, an improved 
methoii, difTering a little from his 
former, and which is superior to 
every thing of the kind, except Mr. 
Young's, and scarcely surpassed even 
by that. T. S. D. 


REVOLUTION OF COG-WHEELS. 

Sir, —If a wheel of 127 cogs turns 
another wheel of 43 cogs, and they 
begin to move from any point of con¬ 
tact, the smaller will make 127 revo¬ 
lutions, and the larger 43 revolutions, 
before they come to the same point 
of contact a second time. Tliis is 
true; but still a proof is wanting. 
Your Correspondent S*, in your 
5f)th Number, p. 46, vol. iii. says— 

But if the larger will not divide by 
the smaller, nor both by the same 
nninlier (as 43 and 127) the larger 
^vliccl revolves as often as the smaller 
hxs cogs, and vice versa; and tills is 
all the proof he gives. I must hum¬ 
bly beg leave to differ with him, by 
cunsidcring this no proof at all. 

The following demonstration will, 
1 iinagiiic, be found convincing, as 


well as satisfactory, to thpse who are 
ac(}uaiiitcd with the revolution of 
wheel.**. 

If 127 cogs drive 43 cogs, wlieii 
the larger wheel has made one revo¬ 
lution, the smaller will have made 2fi 
revolutions; because 127 - 5 - 43 - 24 ^. 
Now, 1 X 43—43, and 24^x 43= 127 ; 
that is, tlic smaller wheel will make 
127 revolutions, and the larger 43 
revolutions, before they come in con¬ 
tact a second time. And if wc take 
the wheels of 27 and 36 cogs: now 
36-5-27 or Ij (reducing the 

fraction its least terms), then 

1 X 3=3, and 1J x 3=4 ; that is, tlie 
wheel of 27 cogs makes four rt'volu- 
tions, and that of 36 cogs three re¬ 
volutions, before tliey come in con¬ 
tact a second time. 

Hence it appears to be a general 
rule or law, of two wheels state#to act 
as above, the number of revolutions 
made by each is inversely as the 
number of cogs in each wheel, w hen 
these numbers admit of no common 
measure. 

I am yours, &c. 

Joseph Hall. 

Harpurlcy, Oct. 12,1824. 

PUMP IRONS. 

Sir, —Three of the several plans 
of “ X. Y. a Millwright,” have at 
length made their appearance. The 
first 1 have been in the habit of using 
for more than twenty years—it is 
<juite common. The second may 
answer the purpose very well where 
there is sullicient room; but, instead 
of the halancc-wcight, W, a much 
better plan is to have two working 
cylinders, and, consctpicutly, two 
rods, to work up and down altcin¬ 
nately : by this means a double ijuan- 
tity of water is raised in the same 
tiihc, with about the same labour and 
in as little room. 

If X. Y. will call at Messrs. War¬ 
ners’, No. 8, Crescent, Orlpplcgatc, 
he may, with their leave, see several 
very excellent methods of working 
pumps, with one or more working 
cylinders j or, if more convenientf 
he may call on me, and 1 will show 
him drawings of them, and several 
others, admirably adapted fur the 
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purpo8C,whcre the room and expense 
arc not an object. 

The third plan Is the parallel 
motion invented by the late Mr. 
Watt: we have pump irons at Lin¬ 
coln, now at work, on the same con¬ 
struction. 

X. Y. states that he has fixed two 
pumps “ precisely the same as th(»se 
described by me,” but whether before 
or subsecpicnt to the publication of 
mine, in your Magazine, he has not 
mentioned. 

X. Y. is certainly an odd fish—in 
one comm uni entiem he condemns a 
thing, and in the next tells us that 
he has himself adopted it! X. Y. 
must not be offended at my disincli¬ 


nation to take his kind advice. 
zw/A/ goosf rA«'.c,f rom engine to engine, 
over the Fens of Lincolnshire, would’ 
doubtless, be a good joke, but 1 feel 
no inclination for such a tour; neither 
do I much fancy calling at every 
door in Blackfriars’-road, to inquire 
for " X. Y. a Millwrightbut, as 1 
expect to be in Lond^on some time 
in the ensuing spring, if X. Y. will 
favour me with his real address, I 
will certainly do myself the pleasure 
to call upon him. 

I remain. Sir, 

Yours, &c. 

J. Bennett. 

Lincoln, Nov. 8th, 1824. 


MECHANICAL GEOMETRY. 

[ CONTINUED. ] 


FROBIiEM II. 



From any point in a given line to 
erect a perpendicular, or, in other 
words, to draw a line that shall be 
square to a given line, from any point 
in that line.~LctAB.be. the given line, 
and B the point from which we wisli to 
erect aline perpendicular or square to 
it. prawanyline.asBCjfrom the given 
point B, making any angle withAB; 
then, with the distance B(1 and centre 
C, describe a circle ABD, cutting 


AB in A; now, through A and C 
draw a line, till it cuts the circle in 
the point I); join DB; then is DB 
perpendicular or square to AB, and 
drawn from the point B, ;: was re¬ 
quired ; for, ^ Theorem wi. Part S, 
the angle ABD is in a semicircle, of 
which AJ) is the diameter j conse¬ 
quently the angle ABO is a, right 
angle. 
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PAOBLEU m. 



From any point above or behw a 
ilivcii line to <lra\v another line which 
shall he perpendicular or square to 
it.—Let All l)c u jfivcn line, and D 
a point above it; it is required to 
drmv a line from the point 1) that 
ghall bo perpendicular or scpiare to 
A B. From D draw any line, as DA, 
to cut AB; take any distance, as 
DC, on. the line AD, and with that, 
as radius, describe a portion of a cir¬ 
cle, as FiFD ; then from E draw EF 
parallel to AB (byanyof the methods 
shown in Part 1.), and from where 
EF cuts the circle in F, draw DFB, 
which will be square or perpendicular 
to AB, as was required; for the angle 
DFE is a right angle, by Theorem iii. 
Part 2; arid as EF is parallel to AB, 
the angle DBA is equal to the angle 
DFE (or a right angle), byTheorem 
HI. Fart 1. 


Note .—If we had made CD equal 
to half AD, wc should not have liad 
todraw the parallel El*'; for the figure 
to the last prulilem show.'<, that when 
CD is e(|ual to CA, the circle will 
pass througli B; but as wc have nut 
yet shown the method of bisecting or 
dividing a line into two eipial parts, 
I have here, given a method inde¬ 
pendent of it, rvhich in many cases 
in real practice will be found* useful 
to the workman. Again, if wc had 
taken CD greater than the half cf A, 
the parallel EF would have been 
below AB ; also, it will he re¬ 
marked, if the given point D had 
been below the line All, the ope¬ 
ration would have been just the 
same, only the figure would have 
been reversed. 


PAOQLEM IV. 



To cut the end of a plank, board, —^Lct ABCD be the^ plank, and the 
&c. square, by means at dk straight edge end of which, BD, is required to be 
and a pair of compasses onl^, and squared. Having made the edge AB 
without drawVig any lines or circles, quite straight, open the compasses at 
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any random distance, and placq,ou« 
Icff at A13, and the other at any point, 
as r, in the direction BF; keep one 
Icff at F, and turn the other round 
till it touches the edffc AB at B; keep 
theiti firxu, {uid apply the straight ed^^c 
to EF, as the figure shows; keep tlie 
leg still at F, and turn them over into 
the position FG, G being close to the 
straight edge, and make a mark at G; 
now, if the straight edge is applied to 
G and B, and GB is drawn, it will 
lie s((uare to the edge AB. 

I^otc. —^lliis problem will be found 
not only very useful when a square is 
not at hand, hut may be applied to 
advantage to set out any ground plan, 
such as the foundations of buildings, 
&c.; for, in the phu'c of the com¬ 
passes, we may employ a line of any 
xletcrmiiiate length, and then set out 
our walls at right angles to (•ach other, ' 
by determining the points F and E as 


above, and extending a line in the 
direction EFG, and find the point G 
which will be perpendicularly over 
the point B. 

It is, perhaps, here necessary to 
observe, that th& opening «)f'ilu«, 
compasses ought not to exteed the 
half of the width of the board, other¬ 
wise the point G will be fomid be¬ 
yond the board, and, of course, tin; 
problem cannot practically be re¬ 
solved ; and I would recommend the 
workman to open his compasses as 
near as may be the half of the width 
of the board, and let the direction of 
BF be as near as may be a mitre Itet il, 
or 45 degrees; he will then have 
nearly as great an extent of com¬ 
passes as he can have, and will find 
the distance of the points, I*], F, and 
G, nearly as great as possible, and 
his solution will, of course, he the 
more accurate. 


pnODLEM V. 



By the help of a mitre square and 
a pair of compasses to erect a per- 
peudicnlar from any point of a given 
line; or to square the end of a plank, 
&c. with the assistance of a pair of 
compasse,s and a mitre square.—Let 
ABC!) be a hoard, and we wish to 
make the end I)B square. Having 
shot the edge AB perfectly straight, 
assume any point, B, from which we 
arc required to cut the end square; 
open tne compasses any distance less 
than the width of the board, and 
draw the portion of a circle, as EF; 
apply the mitre square to the point E, 
as shown in the figure, and its edge 
EF will cut the circle in E and F. If 
now from the point F we draw FB, it 
will be square or perpcn^cular to 


AB; for, by the definition of a mitre, 
the angle FEB is equal to 45 degrees ; 
and as FB is equal to EB, the angle 
EFB is also equal to 45 degrees by 
Theorem iv. Part 1 : hence the t\v»> 
angles FEB and EFB, being toge¬ 
ther equal to 90 degrees, tbe other 
angle, EBF, is equal to 90 degrees, or 
square to the line AB, by Theorem A 
Part 1. 

iioie ,—By this problem wc may 
ascertain the accuracy of a square by 
means of the mitre bevU, or tnitn 
of the mitre bevil by“ means of the 
square ; and thus, when either of 
the instnmients arc not at hand, 
we may find a substitute for it in the 
other. 
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Having given the chord of any arc 
and its versed sine, to describe the 
arc without knowing the centre of 
the circle; or, in the language of the 
mechanic, having given the "opening 
of ai^ arch, and the height to which 
it spnngs, to describe the arch with¬ 
out knowing its centre.—^Let AB be 
the opening of any arch, and CD 
its spring, it is required to describe 
the arch ACB, without knowing its 
centre. Let CD be perpendicular to 
AB, and AD equal to DB; take two 
laths, EAC ann FBC, each full as 
long as AB, and join them together 
firmly at C; then the angle "ACB, 
which they form at C, is the angle 
in the segment ACB, which, accord¬ 
ing to Theorem i. Part 2, is always 
the same; let the point C be any 
where situate, suppose at O, then 
the angle AGB is equal to the angle 


ACB, or the angle the laths arc fixed 
at; nothing, therefore, is necessary 
to describe the arch ACB, ])ut to fix 
at A and B two pegs or nails, and 
fixing a pencil or tracer at C, let the 
angular point C of the laths t^E and 
CF be moved from A to B, keeping 
the laths always pressed close to Muj 
pegs or nails at A and B, and ti>e 
point C will describe the arA re¬ 
quired. 

Na/c .—The solution of this pro¬ 
blem has already appeared in your 
Alagazinc, p. ilbl, vol. ii.; but as 
no demonstration or reason was tliere 
given, and as it forms a very u>?ct’nl 
one to the workman, 1 have tiionght 
proper to repeat it, with sucli ex¬ 
planation as, I trust, will show 
the truth of this method, ivhirh is 
so very useful in drawing very flat 
arches. 


rROBbBM VII. 


c 



To bisect a given line, or divide it AB, describe the portion of a circle, 
into two equal parts.—Let the given as CFD j then, with the same opeii- 
jinc he AB; it is required to bisect ing, and making B the centre, de- 
it, or divide it into two ejjiud parts, scribe the arc COD, cutting the for- 
From A, with any opening of the mcr arc in C and D; join the points 
compasses greater than the half of Cand D by thclineCED; then is AIS 



MINUS. 


equal to EB, and the line AB bisected 
as required: for join AC, OB, BD, 
and BA, and we sin* 11 have a paral¬ 
lelogram whose sides are all etiual to 
each other, namely, the radius with 
which the arcs were described; for 
we have shown, in ITieorcm viii. 
Port 1, that the diagonals (which arc 
here AB and CD) bisect each other, 
and therefore AE is equal EB ; more¬ 
over, CD is perpendicular toAB, for 
the triangles ACE and DCE are 
identical, or have their angles, as 
well as their sides, equal each to each ; 
that is, AE is C(]nal to BE, and AC 
equal to BC and CE, a common side 
to both triangles; therefore the angle 
AEC is equal to the angle BEC ; and, 
bv 'llieorem i. Part 1, the angle 
ARC, added to the angle BEC, is 
C(|ual to 180 degrees, or two right 
angl ; but as these angles are proved 
equal to each other, they must be each 
equal to 90 degrees, or the half of 180 
degrees, or that CE is perpendicular 
to AB; and the Ime CE being con ti¬ 
ll iu‘<l to D, DE is also perpendicular 
to AB. 

Note. —Hence, also, we have ano¬ 
ther method of drawing a line per¬ 
pendicular to another from any given 
point; for if E is the given point, we 
need only set off EA equal to EB, 
and draw two arcs, crossing each 
other, as at C and D; then joining 
<’ and J), it is the perpendicular re¬ 
quired through the given point E. 

I am. Sir, &c. 

G. A. S. 

October 25, 1824. 


MINUS. 

Sin,—I am afraid that your Cor¬ 
respondents riser and Rotterick will 
both ho disappointed, if they expect 
afainiliar expisination why tninm mul¬ 
tiplied bv iinims produces plus. Hav¬ 
ing consulcred the subject since it was 
first introduced by Piger, I am in¬ 
clined to offer a few remarks, which, 
although they may not prove quite 
satisfactory to them, may tend to 
place the subject in a new light, and 
perhaps be the means of calling forth 
clearer demonstrations from abler 
pens. I apprehend that the difficulty 
arises from viewing negative quanti¬ 
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ties abstractedly, and not as parts of a 
whole; for without this discrimina¬ 
tion, fractions are liable to some ap¬ 
parent inconsistencies; for 
and y X the products being di¬ 
minished, instead of increased, by 
mutiplication: but if we suppose the 
integer to be an inch or a foot, the 
paradox is at once solved; for half a 
foot, or six inches, multiplied by 
6in. =36in., which is one quarter of 
a foot superficies, &c. Now, with 
regard to the multiplication of nega¬ 
tive signs, if a quantity be said to be 
minus, it must be less than something, 
than some absolute quantity, for the 
sign — before it supposes it to be 
subtracted from a larger or affirma¬ 
tive quantity. Now —a, and — b, 
mean nothing of themselves, uncon¬ 
nected ivith some positii'e quantity; 
neither do the products arising from 
their multiplication, simply consi¬ 
dered, mean any thing, but is merely 
the mechanical result of a fixed law, 
which assigns to them their office, in 
joint connexion with affirmative quan¬ 
tities, so as to produce a joint pro- 
duct^ andpnrt of that result dependent 
upon them in their joint capacity, 
they retain the power of producing, 
by the same universal law, in their 
separate and detached state; but it 
is only a part, and, without reference 
to the whole, has no determinate va¬ 
lue. This may be more clearly seen 
by raising a sejuare from the residual 
root a—b, making a= 10, and 6=3. 

Thus a—b 
a—b 

ua—ab 

—abJebb 


a«—2a6 + 6 6. Then,pro¬ 
ceeding in the same manner with the 
miinbcr.s representing these quantities, 
we shall have 

10-3 

10-3 


100-30 
-30 + 9 


100-60 + 9. 

Now, in this case, had — 3 x — 3 =« 
— 9, instead of + 9, thenegative part 
of the product would have been —69, 
causing the result to be 31, which 
would have been inconsistent with 
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truth; for 10-3=7, and 7x7=49 
the true product; thendore, in order 
to counteract the ascendancy which 
the neffiitive quantity would lun c thus 
derived, it was necessary tliat minitii, 
multiplied by mitius, should produce 
plus. This may, therefore, be con¬ 
sidered a rule of espeihcncy rather 
than of rmson ; whence proceeds the 
difficulty of explaining it oji common 
principles. 

Before I conclude, I would just no¬ 
tice an error coiniiiitted l>y Uotlerick, 
where he makes the product of «—6 
multiplied by — 6 = ub + bh — 4B • 
whereas it should he —ab + bb= —16. 

I remain yours, &c. 

Legis. 

[Amicus, on the same subject. In our 
iie.xt."— Eu.j 

LONG AND SHORT HANDED SCREW¬ 
DRIVERS. 

Sir,—Y our Correspondent J. Y. 
p. 60, vol. III., has asked three ques¬ 
tions, under the head, “ Difficulties to 
sotve."^ “ A.,” in p. 77, has given 
his opinion on two of them, and pro¬ 
fesses to have solved one. Nichol 
Dixon, p. 95, objects to A.’s argu¬ 
ment, and says, ratlur unccremh- 
iiiously, that he’ has proved nothing, 
'fhe perpeiidicidarity of along screvV- 
driver (the cause of the iucrea.scd 
power as.signed by A.) may he too 
childish for such a giant in science 
as his adversary; but'it would require 
more than declamation to convince 
me, or any one who has been in the 
habit of using screw-drivers, that A.'s 
reason has nothing to do with the 
question. That it is not the only rea¬ 
son, or even the principal one, 1 ad¬ 
mit, hut it certainly is purlh/ the 
cause of the increased effect alluded 
to. 'Flic fact is, J. \ . was not .sutli- 
cicntly explicit in the first instance. 
If he were to ask me the power of a 
combination of hners of certain 
lengths, I should have no dilliculty 
in answering him, consistiuitly ivith 
the cstal)lishcd laws of uiechanics; 
but if he were to object to my reply, 
because the binding ii/'tlieleverswouhl 
('.iiiiiiii'ih the power I had attributed 
to them, I slit>uld think this an un¬ 
fair iil)j,;rtioii: because, in consi¬ 
dering tlie properties of all machines, 


simple or compound, we are autho¬ 
rised to suppose that such machines 
are perfect; and, in every elementary 
treatise on mechanics, we arc inva- 
rial)ly t«dd, in the outset, that all 
imperfections, in the nature of tlie 
bodies c\])crinu‘ntcd on, are to be 
put out of the (piestion, and our cal¬ 
culations arc to he eoiiductcd iire- 
cisely as if no such imperfection.^ 
existed. In estimating the power of 
a number of cogged wheels, 1 should 
say, that they were effect he in ))ro- 
portioii to their size; and that their 
respective powers would lie iiiver.sidy 
as their velocities ; and so on, with¬ 
out any reference to the JirMnis.s nf 
the u-oihI of which they happen to lie 
composed. Now, a screw-driver may 
he calk'd either a double lever or a 
single one ; in the lir'^t case, tlie 
length of each leter will la; efjiial to 
half the width of that p.irt of the 
driver which fits into liic hea l of flie 
screw, or !.• e(|uul to tlie radius «if 
the cirele formed by tlie reiolutioii 
of the driver, tlie centre beiii.; the 
imaginary fulerum. In the oilo'i* 
case, the length of the le\er will be 
equal to the whole width of that jiart 
of the driver which lit, into the liead 
of the screw'; the power will, of 
course, he the same in each; for if 
we call it a double lever, eacli will 
have half the jiowcr of the sinMlt'j 
and if we call it a single lever, it will 
have twice the ])ower of each donhle 
one, the clfect being always regu¬ 
lated by the distance between tin: 
acting power and the fulcrum. It 
seems to me nio-t coiivenieiit toi'oii- 
.sider a screw’-dritcr as emi-iMiiig of 
two levers, becau-.c, in tlii' ca'e, the 
imaginary fiilernm in the centie is 
quite ••!i'‘tinct from the acting and rc- 
.sist.ng parth of theinstrument; while, 
in the, case of a single Icier, liie si- 
tnatioii of the fulcrum wjll coric- 
spond with the jdaee where tin* act¬ 
ing power is :i[)p1icd, each lixtrcme 
l>oint of the driver forming in its 
turn the fiilcnim to the iu'ung power, 
and the acting power to tlic fulenini. 
The resistance is also applied to the 
same place, an<l this is likely to cause 
confusion; I shall, therefore, stiji- 

i )ose a screw'-driver *0 consist of tw'o 
evers of the third kind, where the 
power is between the weight and tlie 
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fulcrum j in such a case, we all know 
that power ib lost as time is gained ; 
that is, if A, of two pounds, will only 
raise B, of one }>nimd, B will go 
twice as far as A, or the same dis¬ 
tance ill half the time. Now, as 
power is here lost, because the acting 
power travels slmcer than the resist¬ 
ance, so in all cases where the acting 
power travels foster than the resist¬ 
ance, power will be gftiru'd in the 
same proiiortion; and it is, of course, 
quite true in practice, that the elasti¬ 
city of a long scrcw-driver will cause 
it to yield, or render (as a long lever 
will bend under a pressure that a 
short one would easily sustain), and 
thus, by giving way to the resistance, 
the lower end, or that which is ap- 
plieil to the screw, will hang back a 
little, and will not, therefore, go 
quite so far or so fast as the upper 
end of the driver, or the hand. If, 
then, we suppose that the upper part 
of the driver should in one revolution 
pass through three inches, while the 
lower part should only pass through 
two inches and a half, the power ivill 
be as much greater than it would be 
if the driver were non-elastic, as 3 
is greater than lii; or the power of 
the dri\er w'ould be increased by its 
elustudty as C to 5. Now, a screw¬ 
driver, whose width at the Imver end 
is 1 inch, consists of 2 inches, of half 
an inch each, having their fulcrajust 
over tlie centre of the head of tl»c 
screw, ami as, in one revolution, 
each lever will pass through li inch, 
the whole distance passed through by 
the acting power would be three 
inches; and if the driver were non- 
elastic, the power and resistance 
would be to caidi other inversely as 
their respective velocities; and as the 
screw, or resistance, would only move 
through a space c<iual to the distaiu'e 
hetiveen two of its spirals (and this, 
iit one revolution, innst he the ease), 
if this (listanec he stated at nue-eighth 
of an inch, then this poiver ivonld 
travel three inches, or twenty-four 
times as fai, m the same time its tific 
resistance; the power would there¬ 
fore be meclianieally multiplied 24 
times. But as the elR'cts of the das'- 
ticity have been staled to be 1 in (> in 
favour of the lelocity of the power, 
*11 will be 1 in 6 in fa\ our of its efli- 
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cacy; and instead of the power being 
as 24 to 1, it ivill be nearly as 29 to 1. 
The first part of every lucchanicai 
operation is the most difficult to be 
performed, from causes which could 
easily be explained, but which w'ould 
be out of place here. In dri^ ing a 
screw, the resistance is the greatest 
at first; and this very circumstance 
renders the elasticity of the driver 
more particularly serviceable at this 
moment than any other, for the in¬ 
creased resistance causes the screw' to 
remain stationary for a short time 
after the handle has begun to move, 
and therefore is the means of in¬ 
creasing the power, by diminishing 
the velocity of the resistance; and 
this, too, at the very moment when 
such r(;lief is most wanted, viz. the 
beginning of the operation. Elasti¬ 
city, therefore, practically speaking, 
will be one causc of the increase*! 
owerof along scrciv-driver,- though 
take it to be unphilosophical, in 
estimating the power of a machine 
(unless, for practical purposes, we are 
expressly desired so to do), to consider 
any imperfections that may have 
arisen in the construction, or from 
the physical properties of the mate¬ 
rials from which such machine may 
be composed. The smallness of the 
angle of deviation from a perpendi¬ 
cular being as the length of the driver, 
is also another cause (in practice); 
but this also arises from supposing 
the operation to be performed in an 
imperfect way; fur if the man hold 
his hand steaily (which in all opera¬ 
tions w'C suppose him to do, unless ex¬ 
pressly told to make allowance for 
the contrary), there would he no such 
angle of deviation at idl. 

I am. Sir, yours, &c. 

D. H. In -y, 

Portsmouth, Nov. 2,1824, 


Sir, —No one can have a fairer 
claim to gi\e an opinion on any sub¬ 
ject than he who is the sulMc-et of 
diseussioii; I therefore ai -crt the 
right of replying to a query which 
was stated by one of your Corre¬ 
spondents, answered by another, and 
that answer ri<liculed, m a somewhat 
flippant manner, by a third. 
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The acknowledged superiority of 
iny long to my slion-handed driver, I 
have experienced to Itc this: a very 
small error in the direction of (he 
short-handed scree*-driver, quickly 
occasions its edge to slip out of the 
groove or nick in the heads of my fa¬ 
mily. Hut it is idivious, that the 
greater the dc\iation of the screw- 
<lriver from the axis or direction of 
the screw, the greater must he its 
poner, that power being propor¬ 
tionate to the sine of the angle or de¬ 
viation ; or, in other words, the dis¬ 
tance between tlie end of the handle 
and the line of direction of the screw 
acts as a lever. 

A short spud of a tool is sure of 
disfiguring iny face, mutilating my 
cloven head, and of bearing me un¬ 
equally against one side of the road, 
as well as of tearing and defacing the 
bed propiu’cd for 

I am, Sir, 

Your humble servant. 

Screw. 

November 3, 1824. 


TAPPING NUTS. 

Sir, —At page 445 of your valua¬ 
ble Magazine,!'. J. D. gives a me¬ 
thod of 'lapping Nuts, which he 
considers is not generally known. 
1 can assure him that he is mistaken, 
for I have seen it followed 25 years 
since in Scotland, and no one ap¬ 
peared in the least astonished. The 
astouishincnt of An workmen proba¬ 
bly arose from the circumstance of 
his inserting a wedge, S-Sths by 
3-8ths, together with a tap l-8th of 
an inch in diameter, into a nut only 
2-8ths! 

It is erroneous to assert that an ex¬ 
cellent thread is formed by this mc- 
thfid; for every one who knows any 
thing of screwing will perceive, that 
an iron wedge will carry off the sharp 
top of the thread. Wliat I have seen 
u.sed for the above purpose, was a 
slip of sheet brass, which will not 
materially injure the screw. 

I am. Sir, 

Your obedient servant, 

D. Screw. 

ShcfBcid, October 9, 1824. 


INQUIRY. 

NO. 77.—rays of the sun. 

The rays of the sun, collected by a 
concave metallic or glass mirror, or 
transmitted through a convex lens, 
burn intensely at the focal point ; the 
light of fire, collected by a metal mir¬ 
ror, has also a great heating power; 
hut if collected by a glass inirmr, or 
transmitted through a convex lens, 
no sensible heat can be perceived — 
Can any of your readers account for 
this seeming paradox i 
I am. Sir, 

Your obedient servant, 

J. B. 


ANSWER TO INQUIRY. 

NO. 50.— OPTICS. 

If a convex lens, of any focal length, 
greater than the focal length of the 
concave one, be placed with its focal 
point to (Hjrrcspond with the anterior 
focus of tlic concave lens, parallel 
rays, after passing through the two 
lenses, will again become parallel. 
This is, in fact, the form of the (la- 
lilean telescope, the concave lens 
being applied to the eye. 

1 am. Sir, 

Your obedient servant, 

J. B. 


CORRESPONDENCE. 

Wc shall be glad to hear again from 
Nliarud. 

Communications received from—J. 
Phelps—Lewis Moore — W. Y. — Jack 
Robinson—A VVmng Engineer—N. Wales 
— R. B. P.—C. D. W + 8—W.C.— 
Alfred Hall-P. G. D.—E. J. Mitchcl— 
A Mecliaiiic — Na'uticus — A Constant 
Reader—W. J. C.—A. F. S.—It. W. D. 
—W, C., ^ic. 


Commiiniiiatiorn (pout paid) to hi* adclrnurd to 
tlie Kditor, attlir Publishera*, KNIGHT and 
LACJvY, M, I’ateriiosiiT-ruir, London. 
Printed byU. IIknslbv, Bult-cuurl,Flcet-stn*ct 



iBecfianiCiet’ iCIaga^ine, 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE 










130 


TROCBBS or COIMNG AT THR IlOYAL MINT. 


PHOCES'i or COINING AT THE 
HOYAL MINT. 

I'he blanks, after being cut out by Bol- 
ton's rutting-uiit press, described vol. i. 
p. -49, are carried tf) the sizing-room, 
>>heru eadi indiiidual piece is iidj listed 
to its standard weight. The light picce.s 
are selected for reiiielting, and the heavy 
ones, if not considerably beyond weight, 
are reduced to their standard wciitht by 
raxpiiig their surfaces with a coarse rasp 
<ii (lie. I lie superior aecui.u y of .Mr. Har- 
toii’'. htautitul machine ^ilcM'rihed in our 
l.wr Nuinh-'i I h.as considci .ddy aliiid^ed 
the lahoiir of this inelegant and iinnie- 
iliaiiical luoecss. 

I’lie jiieco tlius adjil'ted aiC ill a st.itc 
of uie.it liaidnc"., Irom lonipiessioii by 
'he ii.lling and dr.iwing inocesse.s, and 
Ijv which, in fa>'t, iluii l.ilciit heat has 
Lifo sqin-e/ed out. They attain their 
joftne'S aeain h\ being Iieated to a cherty 
lid heat in aicicrhciatorvfurnace; after 
which the) aie boiled in vciy weak siil- 
pliuiie acid, which in.ikes tlieinvcryclcaii, 
and of .1 \ei> nliiic C'lloiir. M'heu dried, 
cither ill warm savsdiist, or over a veiy 
slow liic, they aie in a stale for the two 
iie'it proce.sses, whicli aie the milling, 
.mil the ciiiiiiiig or stanipinu. 

The ojieiittioii ot milling is to b<! per- 
foimod round the edge, to prevent their 
h ing clipped or filed, wiiich was a fraud 
coninionly piactised upon the ancient 
money made before the introduction of 
milling or lelteiiiig round the edge. The 
cori'tiiicliifii ot the milliiig machine will 
Ue e.iMlv umleistoiid, fiom the inspection 
ot ilie I't and 2nd tiuiiics given with the 
pn'senl Nnmlicr, being .ui elevation anil 
p eu of the san.c. The parts which 
o|'i r.ite upon the piece of money, con- 
si^l ot two steel Ii.irs oi riders, DH, the 
adj.ieeiili dues of which aiecntor tluted ; 
III*' lovvi r bar, seen in the plan No. 2, 
is iioriioveabl.', being fastened down by 
tw.i (l.inn>' III a east iron plate, I), 
fioiiiiiiu the h.ise ot the whole machine j 
till; iippei ii.ir i.s pi evented from rising 
by the two vniic.il pieces, hut has the 
liliTiy Ilf moving backwards and for- 
vvairjs in the direction of its length, 
and is guided in .such iiiotiou by laying 
h.ilf its thi< kness in a gnmve formed in 
the jdate D. A rack, CC, fig. I, is fi.xed to 
the moving iiiler, which engages in the 
teeth of the wheel 11, mounted on an 


axis hiiig across at right angles to th'.' 
rnliT, and ■■iippoi ( 1 .1 it its i nils by two 
standards, lising up liom the plate U. 
On one cud of the <i\is a li.iiulle is lixi'd 
for giving iiiolioii to the maeliine. Two 
blaiik.s arc put into the machine at the 
.same time, as seen in the second figure, 
and the lower riilei can be made to ap¬ 
proach iieairr to, or recede tart her Irom, 
theiiiiper rnlci, by the two screws, ff, to 
take ill a dilleient-sizeil piece heivveeii 
tin III The operation of the nai bine is 
very simple Two hlank.s being phu ed be¬ 
tween the edees of the riih'i's, the li.mdli', 
.A, is till lied round half aim u.vv liich luovcsi 
the iipfier iiilei eiidvvavs, sufl'icient to 
iiiaik thehlauk all louiid the edge. The 
two milled piei e^ are then taken mit, .iiid 
two oihiT blanks are placed heiweeii the 
rulers; the handle, \, being tniiied li.di 
round in an opposite direction, canics 
the upper ruler hack again to ilie |ioMlioii 
ill which it first stood; thus two nniic 
blanks aie milled, and .so on. The ma¬ 
chine is placed upon a stioiig wooden 
bench, to raise it to a convenient height 
for the man who turns the handle; tin- 
hlank.s ate placed in the iiiachiiie by a 
bny, near to that where the li.iiidle is 
The thiidaud fmii th figuies piefi.sedai-- 
further illiistiatious ot Moltoii’s ciittiiig 
out press (desmihed p ‘!l!l,\ol i j l•il•,. t 
shows the nianiiec of I he hoiizontal 
wheel acting on the lollcr, K. i.seethe 
figure, p. 2'1‘J.) It represents .I hoi i/oii- 
tal plan of the upper pait of the axis 
S, fig. It, i.s part of the lim ot the larue 
wheel, and T, otic of the piojectiiig 
cogs, which, when the vvlicei tin ns ni 
the direction of the aimw, will t.ikclhe 
roller F, .it the eiul oi the level Kl), and 
turn the lever rniiiid in ih.it tlirectinii 
which will wind up the M-ieiv, and raise 
the piiiicli out of tlie die 'I'his action 
.also dravv.s a lod, II, winch is coiuKS led 
with the levir by a joint ; the other end 
is connected with .i heuded level, fiom 
lilt’other end of wliidi a lod descends, 
and has a piston fixed to it. Figiiie 4 is 
the catch. At K it is^iove.ihle on a joint 
K, and is tlirovvii iipw.ird by .ispiiiig, k. 
'I'o this spring .a cold, i), is tustened, 
and the lower end ot the coid lias a 
treadle fastened to it. 

The Kiigraviiig on the following page 
i.s tlie perspective view, pio.iii.scd in our 
last, of Barton’s Kolliiig Maeliine. 
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BREAD AND I'OTATOKS—MINDS. 


BREAD AND POTJVTOES. 

Sir, — I shall feel greatly obliged 
to any of your Corresponacuts who 
will mrnisli me, througnyour JVIaga- 
zine, with a description of the mill 
used for grinding potatoes for the 
baker, or who will inform me where 
I can procure it. I am fully con¬ 
vinced, by trial, that potatoes tend 
to make bread lighter than wheat- 
flour alone can Ho, ai.d chemical 
analysis shows bread so made to be 
wholesome and nutritious. It will, 
perhaps, e.xcitc surprise tliat I should 
recommend a practice for which 
bakers arc generally condemned and 
held up as a body of men who pick 
our pockets and feed ns with poison; 
but, if they confined the, mysterious 
part of their science to the introduc¬ 
tion of potatoes, we need be under 
no apprehension about tlic latter, 
though the,re iniglit be some diflicnlty 
in acquitting them of tin; former, 
because bread is made at les.s expense 
with an admixture of potatoes tliuii 
with flour alone ; but who would 
deal with the baker who sliuiihl ad¬ 
vertise cheap bread, composed of 
flour and potatoes?—Prejudice, in¬ 
vincible prejudice, would lie his ruin. 
1'lie people must have pure wlicaten 
bread, and so white to boot, that it is 
impossilde it can be pure. Tlie baker 
is tlui‘< compelled, volcus volens, to 
iiave recourse to deception, and to 
plunge his thumbs into as strange a 
composition of hctecogcueous ingre¬ 
dients as that into which the pilot’s 
thumb was introduced by the weird 
sisters of Shakspearc, and with a 
somewhat similar cfi’ect—^a train of 
ghostly loaves are raised, and the cus- 
tomcis are satisfied. 

1 wish to take this opportunity of 
correcting a inisiateinent in ‘^Cob- 
bett’s Cottage Hconoiny,” respecting 
the comparative merits of wheat and 
potatoes, to I lie letter of which he 
appears to entertain us rooted an an- 
tipatliy as if ail p onmeide teire were 
prandi homme'i tie terre. Let him 
rail against po/eofafes if he will, hut 
let liim not send forth such a libel 
against p/as to assert, as “an 
established fact,” tlis't they contain 
only yr tentn of their weight of 
nutritivv matter; whereas it has been 
•actatamed, l)y Sir H. Davy, Gay 


Lussac, and other chemists, that ontf 
qwirlcr of their weight is nutritive 
The quantity of iiiilritite matter, 
thus calculated, in an acre of pota¬ 
toes, so far from being, as Cobbett 
attempts to prove, much Icns than 
that ill an acre of w'heat, is mote 
than double. I will meet him on his 
own ground, an acre of whiidi, he 
states, will produce 32 Inishela ot 
wheat, or 3IX) bushels of potatoes; 
now, 32 bushels of wheat weigh 
1920 pounds, and .30u bushels ot 
potatoes weigh Ib.HOO pounds, one 
quarter of which, viz. ^200 poumU 
is nutritive, making a b.ilanee ot 
‘22S0 pounds in favour of potatoes. 
The parings are not deducted, hut 
neither is the hnm, the w’eight of 
whieli is ten poiiiids in every sixty, 
or in every bushel, which will, at 
least, etjual the loss in paring the 
potatoes. 

I am. Sir, 

Your humble servant, 

I’liiLu-Muni'HY. 


MINUS. 

SiK,—In your (iOth Number yon have 
acuniiiiuiiication iroiii aCairrespondent 
“ Piger," proposing a diineulty eoii- 
cerning the multiplication of quantities 
affected by the algebi.iie sign Minus. 
I ti-ivc a fellow-lteliiig for “ I’iger,” 
well recollecting to have been greatly 
aimnyetl by the same apparent paradtix 
wbirh disturbs him, 1 almost despair 
of being able to make the matter rlerir 
to him, but I will try. bmppuse a man, 
in keeping liis accounts, bad different 
pages in bis book, for debts winch he 
owes, of different values; debts of 
1000, debts of 500, debts of 100, Ac. 
The pages appropriated for tli^se might 
be headed, respectively, —1000,-500, 
—100. Under any one of these heads, 
rt 3 would signify that three .such debts 
existed; </0, that there was no such 
debt existing ; but « - .3 would .show 
not only that no siieli debt existed, but 
that the account of debts of that value 
was three terms below iiotliiug; in other 
words, that tliere were ihrcc simis of 
that value due to the acroimt, and the 
page Would exhibit {in terms of a debt 
of a certain value) an actual credit of 
three times the heading of the page. 

I siibjoiu tlie following dcinonstra- 
tion, which is a note of tlm editor of 
the translation of Luler. 
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If \vi> coiisider the prnUiict arising 
fniin tiic iiiuliiijlication i>f the two 
(|niiiitiiies, a — b and c — J, we know 
♦hat i» i'. less than that of a—b x r, or 
<)l (I t - b c; ill short, from this product, 
vie must suhtrnetthat ol a—bxds hut 
the proihu t o- b-x. c—il liecomes a c — 
bf- o//, to which is to he annexed the 
pnrdiK t of —Ax —rf, and the f|ue.stion 
i-, Hilly whieli sign we must employ for 
this jiuipose, whe-ilier + or — ? Now 
we have sei-n that from the product 
til - hr we must sulitract tlie product 
of <i — b ■< il, that is, we must subtract a 
ipi.iiility liss than ii tf; we have, there- 
Inn-, siihtrai ted ain.uly too much 
l>v the i|r,;iiti{y b il ■ this product must 
I'.ieielcre f.i- adried, that is, it must 
liiive the sign f- jirelixeil; hence we 
•■e di.it -•/. . — rf gives t b tl for a pro- 
dv.i t, or — ' minus niultipliod hy ( —) 
iiiiiiii- ::ivis ( f ■ jilii-.”— IVole, p, 12, 
^.'•i::li>/i litWiliili'iu nf Kilter. 

Il I'll' e vm (oi|.,ider a //units qiiaii- 
i'!v ISO ihb/. Villi in.iy deal with it as 
'viiii .iii_\ other artiile whatever; whe- 
tli T .1 ill.ill IS minii'. nine pounds, or 
miiiiw liiree debts of three pounds, is 
i ipi illv e.i^v 111 he understood ; hut, in 
till' tir'-i < .i,e, he IS nine )H)iinds out of 
liot kei, III the second he is nine jiounds 
III poilvii. and — ;$ X —3 — + y, or 
o A — A + f< A. 

I slinidd ije very glad to hear that 
niv V lew ot the subject has given Tiger 
<111% s.ltli.U tloll. 

I am. Sir, 

Vour liuinhlc sonant, 

li. Q. T 


vam.ance’.s c;ri(>ss-ciTTiN() saw. 

Siu ,—111 iuiswer to imr friend Naii- 
licus (p. .3!), \ol. II.), who seein.s not 
to rompreheiul how iny <Jross-cul- 
tiug Saw is to be used uori/untally, 
vMonirlit hy a |)eni1iiliini twelve feet 
long, I have to inform him, tliat the 
length of the pentlulum is no liin- 
ilraiiee to eut trees close hv the 
ground. 'I'lie shaft (see the. tigiirc, 
p. d!t,\ol. II.) vvliieh eonununieates 
tlie motion from the penduhmi to the 
.siiw, can he placet! either liigher or 
lower, so as to give the proper mo¬ 
tion to till’ sa%v; and a tree nia) he 
tints cut nearer tlie grotind tiian it can 
he done with the coinmon eross-eiit 
saw. It is not inlemled that the frame 
shouiii prevent the saw from cutting 
the tree, until it comes to the rod 


that the saw slides on (I’j, when the 
frame, is fixed to the otlier side of tlie 
tree, and the saw wrought till it 
meets the first cut. 

I am, Sir, 

Your oliedicnt servant, 
Dixon Vallance, Mechanic 


GENII’S OP INVENTION. 

“ If you would have a man display 
all the native resources of his mind,” 
says an eloquent writer in the Edin¬ 
burgh Review—“ if you would bring 
all his faculties and powers into futl 
activity, you must deprive him of all 
adventitious assistance, and render 
him exclusively the architect nf his 
own fortune. It is not to those who 
have bceti bom witli a eoinpeteiicv. 
hut to those who have heeii hretl m 
the hardy school of poverty, and who 
have raised theni.selvos to an emi¬ 
nence that mankind are indebted for 
almost all those improvements and 
inventions which have so greatly ex¬ 
tended the empire of mind ami mat¬ 
ter, and niiide. such vast additions to 
the sum of human liapjiiness. Not¬ 
withstanding of its liemg the great 
avenue to power and emolument, it 
has been freqtienlly remarked, that 
there is scarcely an instance of an 
indiviilual possessed of 5fK>/. per an¬ 
num of patrimony making any figure 
at the English liar! I'he same ob¬ 
servation might he extended to most 
other professions. Necessity is the 
grand goader, and therefore' pore/ ly 
is a part of the universal system.” 

\’Vhy, then, should a m,'m bear 
rused of being radical or jacohinical, 
nicrily for saying, “ I know no other 
claims to my respect than those 
foiiniled on useful talent, eoimled 
with iiwlnstrious and honest applica- 
fion.” What are hereditary honours 
and riches, in comparison with the 
meritorious applieatinn of talent ? 
Have not botii the first been (ranfi- 
ferretl to the ow tier hy nnot/it > . in 
whom alone «// the claim eeT'tres 
and remains of o// the lioiioe.r, or 
perhap.s ail the tlisisrnct', of having 
iui,Hired them? How widely dif¬ 
ferent is not till’ ca.se with the man 
of talent ? 'To him belongs nil the 
honour t.u7M.<ii I'/'/ ■ he is indebted to 
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no oHc bit t A 1 /n jc// • What aa enviable 
badge I What arc hj^editary honours 
compared to it ? 'Fne only transfer 
that, in his case, takes place, con¬ 
sists in his transferring, not to his 
heirs only, as in the above is the 
case, hut to the community, nay, to 
posterity, those immense, those last¬ 
ing and' iucalcnlalile benefits, which 
lotfnt alon'K can confer. 

'I lio useful inventor takes a mite 
out of the millions he confers; Tiirs 
/ ctiU prtuccl'f iiberalitt/; whilst the 
nobles and the great, who claim on 
luMpditary grounds, take the millions, 
too often without even returning the 
mites to those who have contributed 
till’ millions. By purse-proud fools, 
and such other undeserving beings— 
by such real pauros in talent and in¬ 
dustry, the UBcfnl man of talent is 
olb'ii called a schemer—a needy ad¬ 
venturer—a beggar—or a member 
of “ tlie swinish mullitiide!” And 
why?—Merely because he is not 
liiiiig on the bounlp of his ancestors, 
or, as a .sinecurist, on Uic cluirily of 
the community. Any idiot can con¬ 
sume the earnings of others which 
.ire gtcen to him ; and if poverty is 
a disgraee, it .-an only be that po¬ 
verty wliicli imlolence cherishes, or 
•■xtravagamv create.!; including tlie 
pfuerty of mind so conunon with the 
;eif-siiUieieal ni.au of purse, who, al- 
thoiigli im^sessed of the opportunity, 
Bceouded liy .splendid means for cul- 
tii.itiiig his mind, and applying ta¬ 
lent so engendered, in the innate po- 
uTly of Ids narrow mind, fails to do 
so; whilst the man deficient of pro¬ 
perty, energetically, and under every 
galloig disadvantage, breaks down 
the greatest of all obstacles, n.ot 
only to live truly independent, but 
even to p ..'c fortunes to others. He 
wants no one to confirm his iinbility, 
uj'ieli less to confer it: he ennobles 
himself, for his heraldic vouchers of 
true nobility are to be read in every 
invention or improvement by wbieli 
the community is benefited—monu- 
m aiis more convincing and more 
hiUing fban tbo.se exploriJ by the 
llerahl < ifliee; and as to Ais- being a 
piniptr, is he not intArr a TllEASiiUY, 
. opori u'lucli (ill the. world <I> uws, vnlh- 
oiU Us i,vtr stopping payment ? Hcre- 
•iilttiy rank and wealth sink into 


insignificance, compared with such 
distinctions. 

I am, Sir, 

¥our obedient servant, 
Junius Anaxarchus. 


LONDON ISIPROVEMENTS. 

Sir, —I beg to hand you for inser¬ 
tion a continuation of tKe “ Improve¬ 
ments of Loudon,” proposed ninety 
years ago, as desired by T. N.; who 
observed, “It will show how far it 
has been aeted on in our day.” In 
the cases which I now submit, he will 
sec that it has been done, exactly as 
proposed. 

“ The Oustom House is a place 
which, by its use and situation, can 
hardly fail of being visited by 
strangers. I could havfe wished, 
therefore, on that account, uiid like¬ 
wise because wc are more faun ms 
than our neighbours for naval all’airs, 
that this building had been more 
costly and magnificent: it woiJd 
make a seasonable impression »in lo- 
rcigners, even at their lamliug, nl 
the majesty and wealtli of the British 
nation; to which, let me add, its si¬ 
tuation by the water'-ide gives it a 
still juster claim to grandeur ami de¬ 
coration, and it is a pitv .so public 
a building should w ant wfuit is so re¬ 
markably mist. 

“ The Inditi Houw is certainly un¬ 
worthy of tlie Company’s figure in 
the firtdiffg WMirld, and woukl licfter 
suit with tin: common life of a .single 
Director, than the. pomp and state ol 
the whole body. The fabric, indeed, 
is liuilt in taste, but there is not 
enough of it; and if they had ihoupUt 
of mldin" a pin-tico in the 7 /iiilille, it 
w’ould have looked more like a 
finished building than it does now. 

“ St. Alurlin'b Church. —I could 
wish, too, that « view was opened from 
the Mews to St. Martin’s (’hureh. 
1 don’t know any one of the modera 
buildings about town which betla <le~ 
seroes suck ini advahteige : the portico 
is at once elegant and august, and 
tlie steeple above it ought to be con¬ 
sidered as one of the most tolerable 
about town. If the. stops arising 
from the street to the front could 
have been made regular, and on a 
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line from end to end, it would have 
Ifiveii it a very considerable grace.” 

If T. N. M’ill go to the three places 
above alluded to, he will see how the 
proposed improvements have been 
since executed, or are at the present 
moment executing. 

I am. Sir, &c. 

Julius. 

October 2B, 1824. 


CALCULATING PRICK OF TIMBER. 

Sir, —A more concise mode of 
reckoning the value of Deals, than 
that given by “ A Timlter Mer¬ 
chant’s Foreman,” in your hot, 1 
think is the follmvinn' ;—fonsuh-r 
every penny in the value of a deal 10\ 
then half the price in pcnco will be 
the value of a lung huiidicil of deals 
in pounds. 


Deals at 75. 4J. each =- 88d. -j- 2 — 41/. I'vr luuidicd. 

Deals at 85 . Irf. each = 97f/. + 2 = 10 .», tliito. 

Deals at 75. yrf. each = 93d. -i- 2 « 4fi/. 10.v. ditto. 

And, on the contrary, double the price in pounds will give tlie \aluc <>l a lU-til 
in pence, thus :— 

Deals at 4fi/. IO 5 . per hundred, x 2 = I)3«/. — 7s. Di/. 

Deals at 4 H/. IO5. per hundred, x 2 = U/d. = 85. Id. 

Deals at 44/. per huiulrcJ, x 2 ^ Wd. _ 7s. Id. 


The reason of this i.s very clear : 
I20d. is 10s.; therefore, if a deal 
»'ost Id. it is evident 120 would cost 
10,1. Or, if yaur Correspondent had 
conlincd himself to multiplying the 
price in shillings by six only, it would 
produce the same result without the 
:ili(|Uot parts of a pound, by con- 
tiidcring the. shillings pounds, and 
lidding thereto the value of the pence 
in the same denomimuion, thus:— 
Deals at 7s. id. each, x fi = 24d. == 
2 I 12 -- 41/. as before. The rc- 
\cr-e : diiide the jxumds per hun- 
ilrod liy six. will gi\e tlic value of 
one ill shilltiigs ami ncnco. Deals 
at 10/. I0'. per hundred (i — 7'- l^d. 
or Itw. (id. -s- (> -■ 7<. l)d. 

1 am. Sir, 4\c. 

Nov. Itfli. .1. S. 


l>ii;R.\Ali MOTION.S OF THE 
liAUOMK'l Ell. 

.Sin,—The iMoiithly IMag.iziiic for 
(he l.st of January, ISOtJ, eame into 
uiy Immls, by accident, a few days 
.subsciiuciit to the appearance of iny 
communication in tlie ]2d Nninlicr, 
vol. ir., of your iMiigu/inc, wlicrcin 
1 perceived accounts of the Diurnal 
Variations of the Barometer, ex¬ 
tracted from papers submitted to tlie 
Royal Society. 1 was soinewlnl snr- 
priscii at llii.«, a.s I bad faded in ob¬ 
taining any inform.ilion on the sub¬ 
ject, tkuiigh, as-1 slated on a former 


occasion, I iiad, in anticipation, in,ide 
several iiifpiirics after it. 

These papers arc as confirmatory 
of the hypothesis I have advanceil, as 
the nature of the inbtruments, and 
the times and places of observation, 
were capable of rendering them. 
There area variety of circumstances, 
general as well as local, to be taken 
into account in making observations 
on this phenomenon, even with the 
instruments best adapted for the pur¬ 
pose, which cannot tail to have con- 
nidcrahlc influence in rendering such 
small elfects almost imperceptible, 
and, with a common barometer, to¬ 
tally out of the reach of the must 
acute observer. 

Enclosed, you have the extracts al¬ 
luded to, which you will oblige me 
by giving a place in your pages. 

1 am. Sir, &c. 

Wm. Gilman. 

Royal Society, London, 
Jan. 1, 1806. 

Hcniy Cavendish, Esq. a member of 
tliih learned body, has submitted to the 
Society an ” Abstract of Observalions on 
a niiii tial Variation of the Barometer lie- 
twceii the Tropics,” liy .b Horsburgh, 
F..M 1 . This (iiMitlcmaii, in lii-s voyage to 
the Kiusi Indies, ciii])lo)i.d (w- marine 
baromoteis and tbcnnoineti-. s, whirh 
wcie c.\|ioM'd 10 a ficc current of air in 
ai.ibiii, win re tli(‘ basons of the baio- 
meleix weic lliiiteeii I'eel .ibovcthc level 
of flu' 'Oil. 'Die lioiir'' for observation 
vvcie .It noon, loni and twelve in tlie 
ailciaiion, and at tour and srvm in llu: 
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morning; because the mercury in tlic 
barometer liad at these times been proved 
to be regularly stationary between the 
tiopics. It WHS found ttiatj in settled 
weather, in tlie Indian Seas, from eight 
A. M. to iiuuii, the mercury was not only 
f*t<ttionary, but, at the point of the 
greatest elevation, afternoon, it began 
to tall, and continued falling till four 
o’clock, wlien it was at the lowest point 
1)1 depiession. From four to five the 
)iieicuiy rose, and continued rising till 
about nine i*. ai., at which time it had 
gained its higliest elevation, and conti¬ 
nued stationaiw till midnight; it then 
tell till four o'clock, when it was as low 
as it had been in the preceding after¬ 
noon ; troin tills time it rose till seven or 
eight, and continued stationary till noon. 

Thus was the mercury subject to a re¬ 
gular elevation and depression twice in 
twentv-fuur hours, in settled weather, 
and the lowest station was about four 
o’clock in the morning and evening ; 
from tliese times till eight in the morn¬ 
ing and nine i;i the evening, it had a re¬ 
gular tendency to rise, when it was sta¬ 
tionary till noon and midnight. 

In unsettled ami blowing weather, 
especially at Hoinbay, during the rains, 
the regular cbliiiigs and flowings of the 
mercury could not be perceived. The at¬ 
mosphere seems to produee a different 
effect on the barometer at sea from what 
It does oil shore, a>. the followingabsti iict 
will sliow;— 

From Icaviie,' the Land’s-Kiid, tlio nicr- 
cury was diirtuatiug and irregular till 
they came to lat. 2(1. N. Jong. CO W.; it 
then uniformly performed two eh’iatii)ii.s 
and two depiessioiis every tweutv-four 
hours. From lat. ‘id. N. to 10. N. the 
difference of high and low stations of 
mercury in the baromctcis was not .so 
great aS it was from lat. 10. N. .S. 
within tlicse last-mentioned limits, the 
/lifference of higliaiid low stations of the 
mercury in the barometers was from 500 
to fMKI parts of an inch, both in the daily 
and nightly motions. 

Ill lat. 2ii. >S. it was again fluctuating, 
and continued 90 till 27. S , when it bc- 
eaiiie subject f o the.' ei^iiatropical motions, 
and continued so tiil tlie ship reached 
Uombay, August 6, lb02. On .sliore, 
for the first si.\ days, tlie mercury h:ui a 
small teiirlfiicy towards jK'rforming the.so 
motions; hut from the l2thtothe 22d of 
August, tiiey could not be perceived. 

On leading the harbour, they w-erc 
again very perceptible, and ebiitiiiued so, 
with gicat uiiiformiiy, till the ariival 
of tlie hliip in C.mton river, October 4. 
it. then heeanie iieariv stationary, and, 
on ‘.hore at (.'antoii, the barometer had 
little k'adi‘i!ev to the einmtropiral mo- 
lioiis through the luoutlis of October and 
November. Observation*' siiuHar to the 
foicgoiiig wen* made fioin this lime till 
the ariival of the ship in iMargate Koads, 


which went to the roiifirmatiou and esta¬ 
blishment of the same facts. 

Mr, Professor Playfair has presented to 
this Society, “ A Comparison of some 
Observations on tlie Diurnal Variations 
of the Barometer, made by .M. Lamanon, 
in Perouse’s Voyage round the World, 
with those made at Calcutta, by Dr. Bal¬ 
four.” 

The agreement between thc.<te !.<t re¬ 
markable. Dr. Balfour found, during 
the whole lunation, m which he observed 
tile barometer from half-liour to half- 
hour, that the mercury coiistaiitiy fell 
from ten at iiigiit to six' in tlie inoniiiift, 
and from six to ten in the morning it 
rose; from ten in the morning to six, it 
fell again, and, lastly, lose from six to 
ten at night, 'llie greatest height is 
therefore at ten at night and ten in the 
morning, and the least at six at night 
and six in tlie morning. 

The only difference between this and 
the result of M. Lamanon’s obscrvatioiis 
is, that, according to the latter, the uil- 
iiiiiium is stated to have liappeiicd about 
four instead of six. 

According to Dr. Balfour, tlie varia¬ 
tions of the haroiiietcr are connected 
witli the reciprocations of tlie sen and 
land winds during the day and niglit. 
Rut tlie probability of this supposition 
is destroyed by tlie observatious of the 
French navigators. These ohsoi rations 
were made too far out at sea to leave 
I'lioin for supposing, that the land winds 
haij any influence in the pheiioniciia to 
which they refer. 

It is, at the same time, doubtful whe¬ 
ther tho.se phenoniciia can be a«ciibed to 
the utniospherical tides pioduccd by the 
sun and moon, its the ebbing aud flowing 
of the nicrciiiy in the barometer appears 
to have no_ dependence on the position of 
tlicse liiinlijaries relatively to one ano¬ 
ther, but happens, it should stH-'in, con¬ 
stantly at the same hour, in all aspects 
of tlie moon, aud all seasons of the year. 


brown’s pneumatic engine. 

Sib, —Your Correspondent J. Y., 
in p. 31, of vol. III., says—“ Mr. 
Brown’s contrivance is not new.” 1 
shall not at present inquire into the 
truth of this statement, but 1 will 
venture to affirm, that J. Y., like the 
ingmious men to whom he alludc.s, is 
asserting; that which is erroneous. 
I'hc machine which J. Y. saw in full 
action, is nothing more than a model 
of the air ciifrinc invented by the 
Rev. Mr. Stcrlinjr, and for which he 
obtained a patent. The principle 
upon which this engine acts, is by 
the alternate expansion aud con- 
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Qeiisatioii ot ilie same uir, by means 
of two eyliiulers joined tog'ethcr by a 
small tu’lx*, through which the air 
passes from one cylinder to the other. 

1 am/iSir, 

D. Screw. 

Sir, —f)bserving^, some time ago, 
a description of an engine called Mr. 
Brown’s Gas Engine, which was said 
to be a grand discovery, but not 
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having heard any thing very lately 
about it, I should be much oblitreS 
if any of your Correspondent? can 
inform me whether it has been ap¬ 
plied to any purpose where a com¬ 
parison could be made with steam 
engines of the present day? 

I am, Sir, 

Your obedient servant, 

A. F. S. 

Commercial Road. 


ANSWER TO INQUIRY. 


NO. 57.—RAISING WATER. 




Sir,—I send you a Plan for Raising 
Water, which I think will answer the 
inquiry of your correspondent J.B.B. 
p. 368, vol. n. 

A is a strong cistern, B an air- 
pump for forcing air into A; C is a 


pipe soldered into A, reaching within 
an inch of th(? bottom. D is a pipe 
which supplies A. When it is about 
three parts full, it must be turned off 
at e. The reservoir is pumped as 
full of air as possible, by means of 
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Perkins’s steam enoine—minus. 


the air-pump, B; the water will then 
lie forced through C as high as 
wanted 

I am. Sir, 

Respectfully yours, 

P. Vanryde. 

[We have received several other 
answers to this inquiry, of which 
f). B. B. may have inspection on 
making his wishes known to us. The 
above we have preferred for its sim¬ 
plicity.—Eu.] 


I have also sent you a plan of 
two Pumps, which 1 nave frequently 
seen working in Holland. 

A is an upright piece fixed in the 
platform E j B, a cross piece, working 
in a groove made in A, and attached 
to the suckers of the pumps, (', which 
arc worked by two lines, y‘; D, a 
trough to carry off the water. Thus 
two men cun raise an immense <[iiau- 
tity of water in a day, as there is a 
constant stream from one or other. 

P. V 


PERKINS’.S STEAM ENOINE. 

'llic claim of IMr. Perkins t(j the 
invention <»f his new Steam Engine 
is coiite.^ted by a Mr. JamesScott, of 
Rhode Island. 

“ The principle (he says) to which 
I alluded i.s capable of an infinite 
variety in its application, and cm- 
hruecs every possible construction in 
whh'h the steam, condeusc<i^both by 
pressure and reduction of tempe¬ 
rature, returns to the place of its 
generation to be used again—such 
is the lu’oad ground of my claim. In 
my engine the tvorking cylinder is 
within the boiler, and entirely sur- 
rounrlcd with the fluid, and the 
w’holc is eindosed in a furnace of 
sheet iron. 'I’hc steam, after giving 
motion to the piston, is forced by its 
reai iion into another vessel, which 
I call a colder j and from this Iasi 
th<; boiler is resupplied by means 
of a small pump, and is kept al¬ 
ways full. 

“ Am ufHie of the fluid is lost ex¬ 
cept from the unavoidable imper- 
fi ■ tion of the apparatus, I further 
proposed the use. of tether or spirits 


instead of water. These fluids exert 
a given force with comparatively 
small expen.se of heat—an object of 
prime importance; for, in proportion 
as the requisite heat is lessened, the 
weight and size vf the boiler and 
furnace may be dimuiishcd, as well 
as the cost, weight, and storage of 
fuel.” 


MINUS. 

Sir, — 1 have lately had a <lis(-iissioii 
with a friend of mine, who has the same 
faith ns your correspondent “ Piger,” 
respecting the existence of negative 
i|iiantities, but who, like him, was iii>- 
ablc to explain it to his own sati^iat-- 
tioii. I i-LUher think there aie in.iuy 
others who entertain the came sort oI 
faith in this mutter, which, indeed, i> 
not surprising, when siieh learned ina 
thcinaliciaiis as Eider, Maclaurin, and 
Muiisiciir Cluiraiit, have ful fnitli tin* 
doctrine, although ihey haw; ind rt-a- 
soiied siifhciently clear on the «nliject 
to bring conviction to our luuleist.tnd- 
ing. The existence of negatii i- tjn in 
titles has, therefore, been taken on 
trust, and 1 sec no impropriety in uc- 
kiiowlcdgiug myself a dissenter from 
this universally established truth, as 
others, whose opinions arc worthy of 
respect, have set the same example. 
1 would refer your correspomlent 
“ Piger” and “Roderick,” to William 
Frond’s 'Freatise on the Principh s of 
Algebra, published in I/'Jti, in winch 
they will find the existence of no;;.itnc 
quantities altogether denied. AIp-i 
explaining llie nicaiiiiig of the .d.-.o- 
braic characters, Mr. Frend prota-c !s 
to state that—“ In writing d<JHn mmi 
hers, with their relations, inalgcbiK, 
it is improper to hegiu with any td the 
marks but those of uumbors. 'riio 
numbers must be first written down .to 
or from which another is to be added 
or taken a way, in to or by which another 
is to be multiplied or ilivided. 'Fhc 
same is also obviously necessary for 
the marks of equality or difference. 
It is improper to unite thus : — a + b 

xc»=-; it should be, Ax c — a 
e 

Again, to write thus, b x c—a= —/, 

is not only improper, but alisnrd, as 
will be seen by attemiiting (« read it. 
From b into c take the remainder is 
equal to some number which we will 
call m: but the mark — before / 
denotes that it U to be taken away 
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from sonio iiiuubci- which is not writ- merely for convenience lu shoi-u>iirne 

ten down, and we cannot make any the process, as Fiend very clc.irly ex- 

lensc of the expression — /.” plains by ehaujfiojj the signs and pro- 

Miiius multi])lied hy minus is said to ceediiig hy aildition, alihougli, in fact, 
produce plus in compouncl quantities, it docs not of itself produce that result 

Multiply 2a + 3b— 4c 

into a — b — c 


from a product 2a^ 3ab — iac 

taker’s 2ab + 36"^ — 4 6tf 


from a — ft’s product 2a^ + ab—4a c — 3 b'^+4bc 

take c’s product 2 a c + 3 ft c — 4 c® 

whole product 2a® + aft — Cac — 3ft® + ftc + 4 c* 


ITie shorter way, by ehanging the mark, and adding the several products. 

Multiply 2 a + " 3 ft — 4 c 
into a — ft — t: 


rt’s product 2«® + 3rt6 — 4ac- 
ft’s prod, with m clianged — 'lab -S'.'i ft® + 4 ft c 

c’s prod, with m changed — 2 a c — 3 Ac i- 4 c® 

2 ft® + « A — () ft c — 3 ft® -f ft c + 4 c® 


Those who endeavour to support 
his theory define a negative quantity 
to be that which is to be substracted, 
yet we cannot iiiidcrslaiid how a qt^ii- 
tity is to I e subtracted without an uAir- 
niatisc quantity preceding it. It ap¬ 


pears, therefore, to me, to he a part o 
a coiiipouiid quantity nuly, and that, ol 
itself, it caiuiot [lussihly exist. 

L remain, Sir, 

Vuur obedient servant, 

Amicus. 
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No. II. 

THE CONK AND ITS SECTIONS. 

It will I)c needless to tell my rcad- 
ns what a cone is, but still it may 
be ncccs-sary to state the conditions 
that fletoriniiie a cone to be of any 
particiiliir character, as well as to 
define a few of its parts. 

When the base of a cone is a circle, 
and the verte.x or siiininit at equal 
(li&tancp.s from any tlirce points in 
that circular base, the solid is said 
to he a ri^ht cone, and of such a 
one we will stippose ADE (fig. 1) to 
be. a jierspective representation, the 
fiotted Hues in the figure being in¬ 
tercepted from the sight by the parts 
staiiflnig before them. If a sector of 
paper (as fig. 2) he wound round till 
the edges, AH, AC, coincide, the sur¬ 
face will i)e that of a right cone. 

In the present paper the problems 


• The Diagrams illu.strativc of this 
.inirlc will Iv given, with the conlinua- 
tioti, in our next.— Edit. 


will refer to a right eone, whicli is 
so cut that its base is circular. tSuch 
a cone may be also cut in different 
directions, as in the folloiving 

DEFINITIONS. 

Def. 1.—When the cutting plane 
passes through the vertex, A, as in 
fig. 3, the section will be a iriavslc, 
AFG. 

Def. 2 .—When the cutting plane 
is parallel to the base, or such that 
any three of the points in which it 
cuts the conical surface arc equidis¬ 
tant from the vertex, the section is a 
circle, a perspective view of which is 
seen in fig. 4. 

Def. 3. —Wien the section is ob- 
liipie to llic circle, but such as by 
being prolonged it would cut the 
opposite side, or the prolongation of 
the ojtposite side, the section, is an 
elUpic, as in fig. .1. 

I)ek. 4.—If the .section be such 
that asiraiglitline, KH, drawn albng 
tlie middle of it, shall be parallel to 
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the Vide, Al), llic section is culled ii 
pwahtilu, fiif. (). 

Def. 5.—If the section be such 
that a line, KlI, drawn alonff the 
middle of it, converges towards the 
proloiif^iition of the side above the 
\erlex of the cone, the section is 
called an /n/pa-Mi, lie;,'. 7. 

Dkf. (».—if another cone be found 
by pndonifiri;; the Ixuindarics of the 
oriirinal cone abotc the vertex, the 
cones are called c/yi/itv or ccrlicul 
cvin's. 

J)ek. 7-—If the plane wiiich makes 
the liyporholic section be also pro¬ 
duced till it cuts the opposite cone, 
the section is called an opposite 
hyi'orbula. 

I must here rc-urcre my former 
advice, tlial my readers will procure 
models, cillier of wood or clay, iijion 
which to stsidy these detinilious, and 
the c(»ur5C of prolilcms in this tand 
siKTccdini; papers mi lliis important 
liranch of .*?olid Clcomctry. 

IMIOIILEM t. 

Havinu: pfiven a portion of a cone, 
to determine the nature of the section 
by which it is cut otf. 

Draw any two lines parallel to each 
other, EF, JItt, in fi/furcs 9,* 10,11, 
and iiisect them in f\, L. Take any 
two other lines, ns BD, D13, also pa¬ 
rallel to each other, and bisect them 
in M and N. Draw KL and MN to 
determine the section. 

1. If the lines KIj, ItlN, he parallel, 
llic section is a parabola. 

2. If they tend to meet on the same 
side of the curve towards which the 
shorter of each pair of parallid lines 
lies, the curve is an hyperbola. 

If they tend to meet on the side 
of the lonj^er of each pair of parallel 
lines, the section is an clbn«e. 

Dek. —'I’he, point O, in which 
the lines MN, KL, (in figs. .9 and 11) 
intersect, is called the cenlrc of the 
ellipse or hyjierhola. 

Def. 9.—That part of the conic 
section in which the enltirur plane 
first comes in contact, i.< 
vet ter of the section, us A in tigs. 9, 
10, 11; or K in figs. 1,4, .*>, fi, 7, 


*The lines BC, DE, MN, arc omit¬ 
ted 10 fig. 9, to avoid ciowdiiif! tin- 
d-agiam. 


rR01U.EM II. 

'fo finil the vertex of a conic see* 
tion situated on ti plane. 

CIase. 1. —In ease of the ellipse 
and hyperbola (figs. 9 and II), with 
centre 0 and any eonvcuieiit railins, 
describe eirele.s cutting the curve in 
two points, m and ti. A straight Hue 
perpendicular to that which passes 
through III and n, cuts the curve in 
ihciertc.xA. 

Def. 10.—^'riie line AO being pro¬ 
longed to cut both extremities of 
the ellipse, fig. 9, is called the iiitm- 
vn-se or mnjur axis. 

Def. II.—^I'hc line AO prolonged 
Itackwards to the vcrte.xof the oppo¬ 
site hyperbola, is also called the 
trn/isn axis of the hyperbola, as 
in fig. 12. 

Def. 12. —The line through O 
perpendicular to the transverse axis 
in the ellipse, fig. 9, is called the 
• conjttfiulc or minor «jri>. 'riiorc is 
‘also an imaginary line through O, 
perpendicular to the transverse axis 
in tiuv hyperbola, which is also called 
the eoniminte axis, and which, on ac¬ 
count of its great utility in several 
operations, we shall show, in our next 
problem, how to determine in any 
given hyperbola. 

(/A.SK 2.—To find the vertex of the 
parahtda. 

IVrpendienlar to MN, figure. 10, 
draw any straight line, WS, limited 
by the curve, at both ends. Perpen¬ 
dicular to the middle, R, of this line, 
draw R.V this line will cut the curve 
in its vertex, A. 

PROBLEM in. 

'I’o find the conjugate axis of a 
given Inpcrbola. 

Let O be the centre, and A and B 
the vertices of the opposite hyper¬ 
bolas. Draw any line, If</, perpen¬ 
dicular to the axis, as likewise AV 
from the vertex ; and on BH describe 
a scmii'irclc cutting AV in V, and 
join VII. In VII (prolonged, if ne¬ 
cessary) take IIS erpial to AB, and 
ilraw I^R parallel to V d. 'I'hcn HR 
is etpial to lialf the. conjngatc axis; 
or, drawing RQ parallel to the axis, 
wc cm the pcrpcndiciijar from O, sc 
that DQ the semi-axis in its own 
place. 
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PROBLEM IV. 

There are, in tlic ellipse, tvvo 
points, ill the parnhola one, and in 
each of the opposite hyperbolas one, 
which have each received the appel¬ 
lation of the focus. The reason ol 
this name will be shown on a future 
occasion ; our present business is to 
determine them, as we shall have oc¬ 
casion to use them in our immediate 
operations. 

Case 1.—In the ellipse, fi^. 9. 

Take the distance, AO, in your 
compasses, and, setting one foot in 
V or W, describe arcs cutting AZ in 
P and P. These are the foci of the 
ellipse. 

Case 2.—In the hyperbola. 

Find the conjugate axis OQ, and 
with the distance AQ in your com- 

{ lasses and one fool in O, cut the pro- 
ongation of the transverse axis in./'; 
this is the focus. The focus of the 
opposite hyperbola is to the left of 
O, at the same distance, iig. 12. 

Case —In the parabola, fig. 10. 
From ‘.hi* vertex A draw any line 
whatever, \<), united by the curve. 
From O drawO T perpendicular to 
the axis, and <.)V perpendicular to 
AC. From the v<‘rtex set otf AP in 
the axis cipial to one-fourth of TV, 
and 1* is the. focus. 

('/'o be continued.) 

RELATIVE EFFECTS OF STEAM AND 
GUNPOWDER. 

Sir,—P ublic attention having been 
directed to the ingenious Steam-gun 
of Mr. Perkins, a short inquiry into 
the relative effects of Steam and 
(lunpovvder may not be unacceptable 
to some of your readers. 

Before we conclude that a new 
engine of greater eftect has been 
discovered for the destruction of our 
species, let us inquire into the nature 
of that whii'h we posse.ss, and 1 am 
satisfied we shall rise from the in¬ 
vestigation startled with the prodi¬ 
gious ptiwer which we may carry in 
a goose-<piill, rather than convinced 
that steam, in the state of the great¬ 
est elasticity in wliieh we can’ use it, 
will ever rival a power w hich we may 
pronounce to be stupendous. 

A^ scries of well-conducted and 
decisive experiments w'ere made by 
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('ount Rumford, on the expansive 
force of fired gunpowder, a detailed 
account of which, together with en¬ 
gravings of the apparatus employed 
in so liozardous an undertaking, are 
to be found in the Philosophical 
Transactions for 1797 : of the facts 
and the truth of the results, no sha¬ 
dow of doubt can exist, and tliey, 
therefore, deserve serious attciitiou’. 

In these experiments the (Jouiit 
put the small quantity of twchc 
grains of gunpowder into an iron 
chamber, of which the bore was :i 
quarter of an uieh; weiglits were, 
placed upon a valve closing the ori¬ 
fice ; the powder was fired, and it 
was found to exert a force of 
atiuospVeres. Seventeen grains, 
when fired hi a similar bore, could 
not raise asSj^cight of 8081 lbs. placed 
on a valve which had an area of tlie 
!^th part of a square inch; but IS 
grains raised that weiglit, niul thus 
exerted a force equal to 10,977 at¬ 
mospheres, or 165,000 lbs. on eacli 
square inch. In these experiments 
the powder filled only about half the 
cavity; hence it expanded to double, 
its bulk, and still exerted this ama¬ 
zing force ; but, when the whole 
cavity, equal only to J-UHh of a 
square inch, was filled with 26 grains 
of powder (a quantity insufficient to 
charge a pocket pistol), the solid 
cylinder of haininered iron was hurst 
asunder, though it was in every part 
one inch and a quarter thick, or five 
times the bore; to effect which would 
require a force equal to 54,750 at¬ 
mospheres, or 410,624 lbs. on the 
square inch. This latter result rests 
upon a calculation of the force re¬ 
quisite to burst uii iron cylinder of 
the given dimensions. I ha\e exu- 
iniued that calculation, and belicv e 
it to be correct; but, whatever doubt 
may be entertained as to tliis fact, 
there can be none witli regard to the 
former—for, in them, the power w’as 
estimated liy the dead vi'eight which 
the fired gunpowder actually lifted 
when placed over an orifice of a 
given size. In these we find valve, 
the surface of which is but the 20th 
part of a s<piare inch, loaded with 
nearly four tuns, and the elastic 
force overcomes and lifts it—a fact 
almost incredible; and, compared 
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witli wliioli, the load on the valve of 
the highest pressure steam generator 
that ever was invented sinks into 
ab.solute insignihcancc. 

It has been stated that from 700 
to 1000 lbs. ner square inch is the 
elasticity of the steam used by Mr. 
Perkins in discharging pistol bullets. 
'I’ll CSC arc fired, in rapid succession, 
from a single gun-barrel against a 
inelal target 100 feet distant, and 
ihcy are completely flattened on it; 
this, however, is not equal to the 
clfcct of a horse pistol, and it is 
much inferior to that produced by 
the discharge of a musket. The 
rapidity of the discharge is, however, 
to be considered ; but, if we reflect 
that coals, water, pipes, a generator, 
and furnace, are all requisite to keep 
up the necessary supply of steam« 
wc shall find that as much bulk and 


sustaining a continuous diNcharge of 
balls even from so small a bore ns 
that of a gun-barrcl. ^^'hat, then, 
will we think of an attempt to apply 
steam to the discharge of ordnance ? 
'ITiis, indeed, roquirc.s no serious at¬ 
tention ; and it is my opinion, after 
a careful examination of the subject, 
that a 24-poundcr stcain-cannoii, 
equally effective with our coiiimou 
guns of the same calibre, never will 
be constructed—the thing is mani¬ 
festly impossible. 

I cannot, however, quit the subject 
without giving the inventor praise 
for his ingenuity ; for, though it is 
unlikely^ to lead to any practical 
result. It furnishes an instructive and 
popular illustration both of the effect 
of steam and the power of tlie human 
mind. 

A GlTN-SrONGKR. 


weight are attached to a single gun- 
barrel as would equal that or a neld- 
picce, which, in my opinion, would 
ilischarge more grape, and with infi¬ 
nitely greater force in a given time, 
than the whole of Mr. Ixrkins’ ap- 
pamtus. 

The clastic force, indeed, of steam 
may be increased by an increased 
lieat, and hence a greater power will 
be obtained; but, to effect this, there 
must be a proportionable increase of 
the size of the generator, pipes, fur¬ 
nace, &c., and this in a much greater 
degree than is usually supposed even k 
by practical men. It is also to be. • 
kept in mind, that there is a limit to 
tlie expansibility of steam, wbichi 


the nature of materials will not allow 
us to go beyond; and wc may pre¬ 
sume that no practical use will ever 
be made of steam beyond one or two 
thousand pounds on the square inch. 
Indeed, when we reflect that, at a 
temperature of 700 degrees Fahr. 
steam only occupies four times the 
space of water, whilst, at a tempe¬ 
rature of 212 degrees, it expands 
IS,()00 times, wc will discover ano- 
tlicr difficulty in the fact, that one 
quarter of the power generated would 
be required to force the water into 
the generator, which must be pro- 
porti«mably large to raise so much 
water to so high a temperature, anfl 
keep up that constant stream of it 
which is absolutely necessary for 


IMPnOVED PERCU.SSION PHIMERS. 

We have received, with much plea¬ 
sure, a series of Reports of the Frank¬ 
lin Institute of Philadelphia, founded 
in imitation of our London Mecha¬ 
nics’ Institution (see page 220, vol. 
II.), but which has already greatly 
surpassed it in pcrfurinanee. Besides 
establishing Lectures, iSchouls, I .li¬ 
braries, &c. it has offered and awarded 
prizes, to a considerable amount, for 
the best specimens of native genius 
j and skill in the mechanic arts; and 
'the merits of the more valuable in¬ 
ventions and improvements submit¬ 
ted to it have been ably investigated 
I and reported upon by Committees of 
fits Members. From tlicsc Reports 
we select the following :— 

IIKPORT 

OP THE COMMITFEE APPOINTED UY THE 
MANAGERS OP THE FRANKLIN INSI'l- 
TUTE, PIIILADELPIIIA, TO INVESTIGATE 
THE MERITS OF, AND AUVAN l AOKS TO 
BE DERIVED FROM, THE USE OF JOSHUA 
SHAW’S IMPROVED PERCUSSION PRI¬ 
MERS, &C. &C. 

These improved Primers arc of two 
kinds: one is generally formed of cop¬ 
per, the other is a coiiiposifioii of paste¬ 
board or other elastic snhstaiices. In 
each of these pi eparations theic is depo¬ 
sited a small portion of any of tlie ful¬ 
minating powders known lo cliernists, of 
which there are several kinds. Mr. 8liaw 
exhibited two: one of tluon 1i.t.s tx'cn 
long in use, and composed of o.>:yniii- 
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I'ute of potash, sulphur, charcoal, &c. 
&c.; the other is a later discovery, pos¬ 
sessing Qualities highly favourable to its 
miiversat application, as it is perfectly 
tree from tlic liability to rust, which is 
produced by the use of the oxymuriatc of 
l>otash, hitherto generally Known and 
used, and applicable to either improve¬ 
ment. 

The first of these improvements, and 
which has licen patented in the United 
States, is so generally known, that our 
observations upon it are almost super¬ 
fluous; suflice it to say, that, as far as 
oiii kiio\yc(lge of it goes, it lias given 
almost OTiiveiStil satisfaction, and has 
been adopted by a great nmuber of tiie 
most expeiieeced shots in h'.e eoimtiy, 
who have uniformly ivcoiiiinemled it to 
their friends, as a very valuable iin|)rove- 
iiieiit, and perhaps the best extant .it the 
lime il was in trod need; and its simpli¬ 
city is such as to induce us to believe it 
is so nearly allied to pL-rleelion, tlial it 
will <ilwavs divide the |).itroiiavre of the 
public It has been ap|ilicd upon some 
lilies by older of llieautlioiilies.it \Va>li- 
iiigtoii, vvliere it has been tested more 
a vear, ami no objections have at 
pu'sent been advaiieeii. It is peifeetly 
safe in regaid to ils ii'-e and applicalitai, 
ami on this point weave more paiticiiiar, 
because it has been repoi led to be liable 
to aeeiilents; however, wbetlicr this be 
line or false, it is certain that, under ils 
piesent niodifn-ations, such a report must 
have been unfounded—an evil underwhieh 
all useful improvements have uiiil'ormly 
l<iboiire<l for a time. There is, however, 
one ubjeetioii wbieli m.ay bo fairly iiigeil 
against it, so long as the oxymiiriale of 
potash shall be employed; but this ob¬ 
jection is universal, and aiiplies to every 
modiliearion ot the percussion principle, 
as it has been liie only vehicle in use till 
within some few months, when a new 
discovery was made of a metallic jirc- 
laration pel fcetly lientral, ainl, indeed, 
e<.seoriosive tli.aii gunpowder itself; and 
ol this Mr. .Shaw has availed bini'.elf, so 
that this ohjeetinn i.s now groundless, 
since the sjiorlsimm may take bis own 
thoire of eiilier, and the difl'erence of 
expense is tiifling, lonipareil with the 
adv.antages to be gained by it. 

Mr. Shaw’s second impiovenient is also 
very simple, and, in this respect, as well 
as two or three others, wc think it pre- 
lerablc to the first. It consists of a jiiece 
of tiastebuani, not aqnarterof an ineli in 
diameter, with a small bole cut or pii.slied 
through it; and in this cavity the fulmi¬ 
nating composition is placed, and there 
secured, by wax or otllcr snbstanees cal¬ 
culated to j)re.serve it from injury, and 
by which it is rendered water-jiroof when 
required. This .simple pi-cparation con¬ 
stitutes the primer, wliich, when ap¬ 
plied tti use, is pressed by a small elfort 
of the finger or thumb into a recess ou 


the breech of the ; immediately under 
tlie primer, and in the centre of this re¬ 
cess, is the touch-hole, whicli connects 
it with tlie magazine or charge in the 
gun. The cock of the lock is so contrived, 
that when the trigger is drawn, it shall 
fall on the centre of the primer , and pass¬ 
ing through the hole, or cavity, where 
the fulminating powder is deposited, 
causes it to explode, and forces it through 
the touch-hole beneath it. 

'I'he first advantage whicii we shall no¬ 
tice ill this improvement is, that it i.s not 
liable to be detached b> any accident from 
tlie recess in which it is placed, nor is it 
liable to injur) from any coiiimoii pres.siire 
to which it might be .Niibjei ied by carry¬ 
ing loose in the pocket, and may thete- 
foic always be relied on ; and if oxymu- 
iLiti; of pota'ih iMMi'.od, ilisle.ss liable to 
injure the gun by ni'-t, than it is when 
employed in any (ithci way, as tlie p.ipcr 
absorbs a lualciidl iioition ol ilic pciiii- 
cious rcfu.«'e ilirovvn olf by tlicexplosion, 
and the leniaiiider ej,ca{ics witlioiu set¬ 
tling upon the lock. 

'llie next ndvanlugc which this iiii- 
jiruvcmciit cinbiaccs i.x, that the jiriiiicr 
IS III ought into closer contact with the 
ihaigc or innga/ine, and iiiuy tlicrcfure 
bcconsidi'icd as liciivg betteraUo. Where 
arms aic kept loadixl for <iiiy length of 
time, with the intent ol being used on 
Midden or unexpected attack, this primer 
is not Mibjcrt to spoil, or contract rust 
01 damp about the lock, .and is us quick 
and as ccitain ol fiio, as if loaded and 
piiincd but five iiiimitcs before; and in 
nice .shooting, particulaily with icspect 
to I'iflc'i, it appears to be entitled to a 
prererciice; and, in eonimoii vyith the 
first ol these improvements, it w'llladmit 
the cock to lest upon it with safety—an 
advantage calculated to prevent two- 
thirds of all the accidents aUciidaiiton 
fn‘ld spoi Is ; atvd the sooner this iraprove- 
ineiit IS known and hrouglit into univer¬ 
sal use the better, as it cmbriices eveiy 
fricilily tliat c.m be requiicd; and, com¬ 
bined with tlie use of tlu‘ inctalliu pow¬ 
der, as shown anil exhibited to us, con- 
siitntfs, in our opinion, the beut pos.si- 
ble iiieiiiis bv whieli fowling-pieces can 
be di.'Cliaiged, and as vvortby of the .at¬ 
tention of tlie (loveriimeiit as it is of the 
public generally; and, in addition to our 
ow'ii opiniou, wc have the evidence of 
some ex])erietu*ed sportsmen vvlio liave 
tried it, and their testimony goes to coii- 
fiiiii what wc have here advanced in its 
lielialf. 

P. S. This last iniproveniriit of 'Ir. 
Shaw’s was placed four minutes under 
water, and, notwitli.standiiig, it ex¬ 
ploded with :ls iimch vivacity as if no¬ 
thing of tlie kind hud taken place. 

D. H. Mason. 

I.SAIAH Lukens. 
John S. Phillips. 

Philadelphia, 1st July, 1824. 
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CORRBSFONOBNCB, BTC. 


STRENGTH OF LEATHER 

Sin,—Mr. Bevan lately gave you 
the result of some interesting expe¬ 
riments on the Strength of Leather; 
but, in consequence of his not having 
stated precisely the mode of trial, I 
would beg the favour of an answer 
tt) the following questions :— 

1st. Did the leather extend equably 
throughout the length i 

2dly. Did the fracture commence 
at one side in any of the trials ? And, 

3rdly. Did he observe a loss of 
elasticity in the straps after they had 
been weighed to a certain extent ? 

1 am. Sir, &c. 

A, B, C, &c. 


ON MAMMERINO. 

Sir, —I would be thankful to our 
kind friend, Mr. Bevan, if he would 
state the weight of hammer corres¬ 
ponding to the difTerent velocities 
given in liis last letter. 

Professor llobison has given 25 
feet as the mean velocity witli which 
a carpenier hammers. — (See Dr. 
Voung'i Nat. Phil. v(d. ii. p. 206.) 

I am, Sir, ikv. 

A (’AUrKNTEK. 


c«)UUF.si>oniik.nc:e. 


A CoiTCMiniiHlenr, aiWerliiii' to the 
39th volume of the'ri.iiisariions of the 
Society of Arts unJ .Snenn’s in uhirli 


them is given an account of .an iustru- 
meiit invented by Mr. Allan, of Blewit'a 
Buildings, for dividing the arches ot .sex¬ 
tants, &c. wishes to know if the inge¬ 
nious inventor is yet living; and if not, 
whether his instrument ih now in use, 
and in whose hands; as he does not re¬ 
member having .seen any sextants divided 
upon his principle. 'Die same Corre- 
Sj^ndent also inquire.s whether Mr. Staii- 
cliff, whose sextants stand in such high 
estimation, be now alive; audit any sex¬ 
tants of his make can be now procured, 
and where ? 

The insertion of the dc-sdlptioii of 
Napier's Bones is delayed for the sake 
of an illustrative engraving, which we 
have found necessary. 

A Reader at Wareliam wishes to know 
where the Woolcombei’s Steam Che.-5t.s, 
described by our Corre.spoiidciit, Mr 
Saul, of Lancaster, can be ptociired, and 
the price of one complete. 

“ Philopat.” will plcnse send to our 
Publishers’ for letters addressed to liiui. 


“ Humanita.s” sliould be more .specific 
in the description of his invcntioii.'.. 


We shall h« glad to hear again fiom 


T. M. B., wliose letter was uU Green. 
objects with a bad giacc to our dinging 
a scrap of Latin at him. We are glad, 
however, to find that he is of a forgMine, 
disposition, ami that we in.'iy hope again 
to rank him among the number of oui 
useful, matter-of-fact contributors. 


('oiiimunirations received from—R. 
Po.)le—A ('arpciiler—A .Subscriber— 
S. Z.—Query—Edward Rider—J. fi.— 
Museum—L.ipis—insectuni—A Wharfin¬ 
ger—.An Oj»er.itivc Millmaker—Alexis— 
S. Warducr—11. 'Poller—B.—N. A — 
.Straight Line—.\ Wellwislier—Incredu¬ 
lous—F Fenton—tj. W.—Oemtun—Uo- 
bertiLS. 
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PROCBav ev cuininq at tuk royal mirt. 


PROCESS OK COINING AT THE 
ROYAL MINT. 

We mnv procceil to si'i’ ^ tlc«cripli(iii 
of the Coillitl^ PiT.'S, ail elevation of 
which is cxliihiied in tlie first ot tlic |>ic- 
rcding drawings. CCC is a strong cast 
Iron frame, screwed down on a .stone 
mein; the iipperpart 'S perloratd perpen¬ 
dicularly, to lecei'C i lie screw, D. One of 
the steel ilies which strike the coin, is fixed 
to the lower end i f this screw by a box, 
fig.-I, and the other die is fixed in a box, 
fig 7,\% Inch is fa.stened down upon the base 
ot the pres.s. The heavj balance weights, 
KU, aie fixed on the to(i of the sciew, 
nliicii, b ini' turned round, pres« the 
upper die down upon the hi mk piece of 
coin, which is laid upon the lower die, 
and gire.s ilic impression; a sutlicient force 
beiiu; obtained from tlic luoiueninui of 
the loaded aims, HK. The motion i.se<im- 
munieated to the screw by a piece. A, 
which ascends to tlio cieiiiig of the coin¬ 
ing-room, and i.s worked'by a steam- 
engine, with macliiiieiy, in tlie apart¬ 
ment in the room over the coiuiiig- 
loom. 

I'.ieht pic«ses, similar to thi«, are 
placed in a lowupan the stone basement, 
and veiy strong oak pillans are eiected 
upon the hase'meot, and reach to the 
ceiling. Each press is contained between 
four such pillars, and iion braces are 
fi.xed bori/ontally lioin one pillar to ano¬ 
ther on the opposite side. These braces 
support blocks of wood, against which 
the ends, HU, of the amis strike, to slop 
them from moving farther than neces- 
s.uy, as, without .«uch precaution, the 
hard steel dies would sometimes come in 
contact, and be broken. 'I'he piece of 
blank coin is contained within a steel 
ling or collar, whil.st it is stamped, and 
this pre-erves its circular figure. The 
ring IS show n at a large size at W. V, 
fig. J, is a three-piouged .spring, which al¬ 
ways bears the spring upwards; the 
opening tlirongh the ring, W, is made to 
fit upon the neck of the lower die,T, fig.}. 
When the ling is dropped upon ihc neck 
of the die, the upper surface of the ring 
and of the die will be in one plane. 'J'hc 
ring admits of being raised up upon the 
neck, and will then form a recess or cell, 
W’hicli is ju;>t adapted to recciic a niece 
of money. 'I’he collar, W, is mane to 
rise and Vail upon tiie neck of the die bv 
means of tlic levrs, UCJ, fig. fi; these 
are fitted upon cciiire-pins or joints, in 
a large ring, gg, which is placed on the 
outside of the Ih>x, fig. 7, containing tiie 
lower die, 'F, .and is fixed fast upon 
it, as shown in fig. 1, by clainpiug the 
screw.s, ffg. The levers, GfJ, arc forked 
at the outer ends, to admit studs at the 
lower ends of iron rods, EE, which 
rise lip through holes in the .xolid metal 
of the press, and arc untied to a collar, 
G, fitted ou the upper part of the screw. 


1). Wticn ihescivwofiliepiess Is tnmetl 
hack, and tlie upper die is raised up, the 
rod' rai-e the out'ide ends of tlie short 
lever', G, and the inside depresses ihe 
ring; a blank piece of money is hdd unoii 
the d.e, and when the screw i' tin lieu lo 
bring ti<e upper «lie down npoi. it, ready 
to stamp the iinpre"ioii, the lexers, G, 
arc iclc.ised, and the tiiple spring, V, 
lifts the collar lip, 'o that it surrounds 
tlie piece of niotiey; and in this .state tlie 
blow is struck. 'Immediately after, the 
irC'S retiiriis by its iccoil, and then the 
evers, G, force the collar down U|ion the 

neck of ilio die. and leave the pii ce frc". 
'Flic lower die is fixed in a box, fig. /, by 
the screws, It, whieli admit of adju-t- 
ing it with piecision beneath the upper 
die. I he Iiox, fig. 7, is'Ciewed down 
upon tlie haseot the press by lour screws. 
'Jnc upper die i.i sliowii ai S, fig .1, 
wliich explains how it i' fastened to the 
Bciew; r o aie four seiew's, liy whicli the 
die is held in a box, fig a. '1 lie box is 
filled into .i ling or collar, a' 'howii by 
the dolled lines, E: see al.so fig. 1. 'Fite 
arms of the collai, E, H' e att.iehed to the 
rods, KE, li< two nuts at each end; and 
this makes the collai, F, and the box, .4, 
always follow tia* .screw, and keep a 
closi* contact with the end of the screw, 
which enters into a cell on the top of tlie 
box, fig. .f, bat leiues the screw at li¬ 
berty to turn round independently of 
the Dov 

Eig. 2 is a ring, wliloh is fastened by 
its screws, w/r, loihescrewot ihepiC's; 
a claw, V. d-scends f.oiii the riinr, nntl 
enters into the c.ivitv, », in tlie edge of 
the box, fig. ;i, wliiih cavity is nearly 
three times as wide as ihe claw, V, and 
therefore allows the .'crew to turn loniid 
for a certain di.staiice without tinning the 
box. fig. .f; but beyond the limits of this 
motion the .sciew and tlie die will tnru 
ruiiiid together. 'I'lie intention of tliis is 
to press the upper die down upon the 
coin with a twisting oi screwing inotion; 
but if the die was to rise uu with a simi¬ 
lar motion, it Would abrade and de.'tjuy 
the fine imprc.ssioii; for this iia.soii the 
notch, u, is so wide as to Hlh>w ilie sen \v 
to return, and raise tlie die from imme¬ 
diate contact with the coin, befoie it 
sliall begin to turn round with thu same 
motion as tlie screw. 

Eig 4 is a box, wliicli U screw'ed over 
tlie box for the upper die, as shown in 
fig. I, ill order to keep the upper die 
film ill its cell. 

'I’he great .screw of the pre.ss is made 
cyiimlrical at tlie upper and lower ends, 
as repre.sciued in figure I, and their 
ends are aecurately fitted in collars, 
uhich are bound tiglit by screws, the 
real .screw .ir wnrni'is partly concealed 
within the .solid metal frame, and has no 
other office than to force the die down, 
the guidance laterally beiug effected by 
the collars. 
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HISTORICAL RECOLLECTIONS OF 
COINING MACHINERY. 

Previous to tlie rcii(n of Charles 11. 
the money in circulation in this coun¬ 
try was made by forj.finjf or hamincr- 
injr slips of trold and silver to the 
proper degree of thickness, then 
cutting a square from the slip, which 
was afterwards rounded and adjusted 
to the weight of the money to be 
made; the blank pieces of money 
ivere then placed between two dies, 
containing the design of the coin, 
and the upper one was struck with a 
hammer. This money was neces¬ 
sarily imperfect, from the difficulty 
of placing the two dies exactly over 
each other when the blank piece was 
between them, as well as from thc 
improbability of a man being able 
to strike a blow ivith such force as 
to make all parts of the impression 
equally perfect. 

The mill, or jiress, was first intro¬ 
duced from France into this country 
in the reign of Queen Elizabeth, but, 
after a few years use, was abandoned, 
as too expensive, and the hammer 
coinage resumed. 

The coining-press, or -mill, is 
of French origin, and is generally 
ascribed to Antoine Bruchcr, an en¬ 
graver, who, in 155.3, first tried it in 
the French king’s CHcnry 11.) palace, 
at Paris, for the coining of counters. 
It continued in use till lSSfi, in the 
reign of Henry III. when it was laid 
aside on account of its being also 
more expensive than the hammer 
coinage. The machine remiiincd in 
disuse until 1623, when Briot, a 
French artist, who was unable to 
persuade the French Government to 
adopt it again, came to England, 
where it was immediately put in 
practice under Briot's direction, who 
M as appointed chief engraver of the 
Mint. 

Like many other new inventions, 
it was someilnies used, then laid 
aside, ami tho hammer resumed, for 
about forty years, in the year 1662 
tbe mill and setew were eo.npletcly 
established in the Engli'h .'lint, as 
if had been by the French in the 
year 1615. The great imprpvcinciit 
ndiich took place in the form and 
impression of Uie coin atjruck by this 


new invention, gave them a decided 
superiority over the hammer-money; 
and the excellent and truly philnso- 

E hical improvements of the late Mr. 

iolton, deserihed in your Magazine, 
page 215, \ol. i. have placed the 
process of coining upon a basis so 
firm, and so decidedly superior, both 
in facility and economy, that we 
need be in no fear of returning to the 
ancient and less perfect mode of fa¬ 
bricating our money. 

G.H. 


LIFTING SHIPS BY STEAM. 

Sir,—H aving experienced ninch in¬ 
convenience once, tioin the iiec».«-sily of 
unloading a vessel in shoal water, 1 liave 
long thought whether the de-iied ohjirt 
nii^ht not be obtained by |ineiinintic 
means Hut since so ninrb inlmmatioii 
has been diffinsed lespecting il.e natuie 
and power of steam, I conceite, it it 
were niacticabie by tlmt power, iciy i*s 
.sential seivice might be deiiicd from tiu 
appiic.ithm of it. to lilt ship-, fo a.s tc 
lisBon tbtir dreuglit lor cieii a .«mdll 
.spare of time. A va.uable ship and cargo 
might be saved ti*)in luiii h\ tlie leduc- 
tioii of a foot, or pei baps le-s,’ ol di auvlit; 
.Hid many adtain.igc'. imgl t ho inkcn of 
navigations that aicai piesent attended 
with fielay, labour, and expcn-jc. It might 
also save innch inoiiey in the con'tinci ng 
of docks. I shall, therelore, lia-ten to 
fbe subject, or lather to communicate a 
lew liints oil tlie subject; 'eating it to 
tbe judgment of vour nnmcious itHdeis 
wbctlier any of them be jiiacticuble or 
otherwise. 

The expansite povicr of steam, when 
let into a cubical vessel, U etptal on all 
sities: to aveit tbe effects of pussure on 
one side, is the rfe.wVcnif«»i. The (pies- 
tion is, could steam be sent into a similar 
vessel, but open at bottom, and resting 
in, say a foot of water, so fast and in 
such quantity as to press the sides and 
fop etpially, as if tiiere were no con¬ 
densing water in the way? If so, tbe 
vessel being fastened to the ship, the 
latter would be lilted. Would not, then, 
the continuance of the supply of steam 
prepare the water, so as to prevent iini- 
veisal condeiisiition ; and might not that 
state of the water he kept up, by the 
wafer being eliangcahle, or In a supply 
from ivitliont ? Lastly, with a fire-p.in 
tmdcniciUh a vessel or itoii tank of the 
size of its hottoin. S[> as to .idniit of the 
l)()tt(mi being iciiiled, iuid w. '. a tunnel 
till oagli the reiitie ot llic hot tom to cat ry 
off a iiortion of the ste..m, but project¬ 
ing some inches in the vessel to letain 
the water, might not water Im* gradua 
injected through tlie top or side, ibr 



N* .VIGHTiilAv'S PKRCIISSION liUX 

jiiU'pi'si’of bciiiK roiiv(Mte(l into sft*iini; 
■iir'i woulil not dll' diffL-miCf ot prohMiie 
i,'i Ih.' t.)(iaii<l hdtiDiiirfioctt'oiisiiic’i'.iliic 

([H‘'st'u>ii isi to lu* mi- 
vu-'i' il till'I'l’chrtibiliiy. or tlic con¬ 
i'.-.'v, ol ‘ir I Vrkiii^'''Ktciini rocket. 

i.'oAever erroneous these Mii:nt".tioiis 
iiiiiv ;i"ove, ir may ncverfhele'S elicit 
-■-on t’ld'nt To'vv; as wo soon di-coi er 
S' ht ''e till- .-.julli lie.s, hy has'iii!? jl'' ojiiio- 
-.ite i>oi"^eii out. Mine likely, like New- 
t e’-. .\;ip!c, it iTi >> tiiU to the ^rouiul, 
I'lillv IIlie, Jii'il or course liestineil to ile- 
ea'", al noiinli .-ouie, t-i tliis iltij, consulei 
tli ir Hi-iti'aU iinfierishahle. 
l i.'haiii. T. H PASLK.Y. 


(' Ml PK’-tCUSSlON OL’N 

'■sru Coi:i-;'o;ii'ctit “ U.” 

1 m |i . in l1i^ Uiii'tration.s of tlic 
.M , I I- i.i 1 >1 ce'ter’s ('.(.ntniy ot lu- 
V. !■, I- 111-. I'liiiL'Iit |iri)|icr to iini- 
I.. ' 'I. 0.1 .1 i'l 11 ll^si-ln l-ock, con- 

'•r I..! e (iiii . a ile-eiiiiiion ot sshieii 
.. .i-o'.i ri ill, i.iiis |i.iitoi your work, 

; , '‘'•lo", -I' or iiitrodiii iiiir aiiotluu', 

'll !- .... i'.cekis’.t)i. lie comniemes 

to*' -ii 111.i 't.'itiinr, oriaiiierf-'/'/r 
‘.f. e ii ,■! t '■ci.ik'Mian who eoimniiteil 
r.is .o -1 'o i ''ir ii.^i s -e.ii tlie hick iin(l_ 

I 'I'lc'l no.'..teil liy Air lleelisvilh, ot 
t, ihdt he woiild ii'it have 
P'.'iN'.! U!' iiiiiie .Ml miiih. Novv,Mr. 
H hill!, sshiit iiui't he the won'ler of this 
iJiii-li e'lr, will'll 1 tell limi tli.it the “ .Ad- 
iinivi ol Field.''|)o'-is” tii -t u-ed For.svtii’.s 
;•(P ii'.'i'iri loeli, and had it atterw.iids 
dtejed to deekwith’.s iiiveiitii'ii; inim.'ly, 
r.-i a niiiuMi' iie slidinK ow a har, evviy 
ot nhil It I' e\-;iO'ed to Wet, hut more 
p IIfienlarly the ji.iii, so that U is iieeis- 
.s.ii V to imvcew and eleaii it veiy Ire- 
ii'ii nny Alter n initthis lock, how ever,_ 
a 'holt lime, «iieh vva.s his oinmoii of 
till' "xeelieiit invfti'ioi'. tiiat he l•t■tulin'd 
to For'S tli’.s :i','aiii; which he n>ed with 
«ati'f.ic»i 111 until ihe I'm! wis Ijionnht 
to mv .slio|) to re|)iir, at which time he 
s-ivv the lock dc'Ciihe'l in jour pages, 
aiirl, wiihoui In siiatio i, adoiiti d it. 

“ .s. li ” ohjeets to its heing too com¬ 
plex, liabh' to ('i.t out of order, and tc- 
(j'.iiriiiic a de(<rte ol skill to repair it be- 
j011(1 what oiiliiiary gunvnithi possess. 
,\ow. Sir, allow me to ask in what the 
coiiiplexity consists > The apparatus is 
iiofliing more than a cylinder, pec-.s!!!? 
tliro.wh the line of com'inutih ation he- 
w.;in tbc pan and tlie cbamlier coiiiaiii- 
iiig the powder, and which primes the 
gmi lij simply turning the cylinder lialf 
round. 

Vour ('orrespondciit'.s rcconimemiation 
to avoid the nrr„.r‘Hi-il teretn'tnf inr, 
of chit/ire of iif)*’'lid ft is c,T.lciilated to 
beiieiit k nnnaker.s generally, a.- much as 
Jhi« dciiuiiciatioij was intended to injure 


—KKALUo i\ lili; cHAl. rtlAUK 

me: for it is well known to all shooters, 
except “ Iv " that gini.s leeoil when 
iw’erlo.ided ; and that''if the recoil were 
firinlv lesi'ted, as would he the case by 
atteiiirmn to his advice, the stock would 
be broken to jiieees. 

1 am, Sir, 

Your most obedient servant, 

W. K. WiGIlTMAN. 
I'lallon, Nov. 15, IK-'l. 


HlAt’DS IN TtlK t’O.VI. TIIAOK 

.’tit,—^’mir (’I'lTesjioralf'iit R., in 
his iiirormation on the alnises com- 
niifleil in tin' .‘'ale of Co.ils, seems to 
intimate, tli.it tlie fraiitiiileiit tieuler 
wosihl not 1 ) 1 ' indiiee'l to mix water 
wil’i coals, if he wer.' compelled to 
.«!■'! ciK.i'livweifflil; ^e(■a'l^.‘, he says, 
ii liitsliel of welled eo.il' weitjhs 
liuliter t;n n n Im hd of dry coaN, 
itiasmncli as the di.si of (he dry eoala 
iti'iii.iates ilself liilo the iiiter,stiees 
helween tlie lir:;er pieces of coal, 
and make.- tlu' itniss almost as pon¬ 
derous as if it were solid ; whereas 
the ])articles ul 'mail coal, when 
wetted, do not easily pass into the 
lae'iut place', and a iwt'helot wetted 
co.d weiohs less than a bushel of dry 
eo.il. Blit ]{. does not recollect, that 
if toonehniidredweiiihtof e.ials, one 
quarter ol <i hnmlred of water he 
added, and mixed, (he endre nias^ 
will eertuin! V weiii It a hnml i ed weijfht 
and !i <|iiarter; and, iil I lie same time, 
if will lie practically fciiind, that the 
volmne of the nni'S is greatly in¬ 
creased ; aud that, althonsih one. 
im .’.sure of (lie mixture would w'ci<j;h 
lidiler Ilian a mea'Uie of dry coal, 
vet that there are so many more mea¬ 
sures of the mixture to he, solil than 
there were of the dry coal, tliat, hy 
sellimif the whole vveiiihl, the dealer 
would be much a (faincr hy the fraud. 

I am. Sir, 

Your sincere wellwishcr, 

A Surrey Farmbh, 
November 4,1821. 


nORI/-ONTAI.CYUNI)KR AN'D PISTON. 

Sir, —In answer to the inquiry 
wliicli yon appended to my descrip¬ 
tion ot a Hfirizontal Cylinder and 
Piston, inserted p. 289, vol. l 
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have to state, that the improvement 
never has been reduced by myself to 
practice; but conversing with a re¬ 
spectable mcclianic on the subject, 
he informs me that he hiis creoted a 


niuchinc, s-imilar to tliai suggested by 
me, for raising water. 

1 am, JSir, 

Vour maat obedient servant, 

K. M‘Vkt. 


NEW VOLTAIC-MECHANIC AGENT. 



In the last Number of “ The Che¬ 
mist,” its Editor has promulgated 
what he considers to be a discovery, 
applicalilc to so iiiimy useful and im¬ 
portant purposes, that it may chauLm 
and improve the condition of man¬ 
kind. After giving a descriptii.n 
(which wc shall subjoin) of Air. 
Singer's electric coliiiiins, which jiro- 
duce, by the continued production 
of clcclrii’ily, a pcryetuul, though 
not an c<{uabic motion, he tlius pro¬ 
ceeds :— 

“Tln.s piiiic tplclias only been liitlierto 
applied to make luere toys. Uiit the Vol¬ 
taic batterv, the most powettui instru¬ 
ment with which science has yet armed 
the hand of niiin, picseiits a coritimial 
renewal of the electric cunent, in llie 
same inanncT as the pile of De Liic, hut 
in a iirodiitionsly more intense d' cn e. 
Why cannot we apply this in. liimient to 
nrrnluce a perpeta,d mechanical power? 
'I he Kililor hcluucs we can, and lie pro- 
po-es ils applicalioii in the fodowiim 
manner: -- 

“ .'Ml the woild has lately heard of 
Mr. Ilrown’s pm ninalic engine, in which 
the sonice of flic power consists in barn- 
iug hydrogen, or some combination of 
hydrogen gas, in atmospheric air. Mr 
Hrown fimls it very difficult to gut rid of 
the nitroi'eu Itut if we decompose wuler 
hy means of galvanic electricity, as every 
one knows we can, wc produce abumi- 
aiirc Ilf o.wgcti am' hydrogen, in those 



exact proportion.s in which they combine, 
and,_ when flame or the electric spaik is 
applied, condense each other, iiud pro¬ 
duce the moi-r pertcct \iiciiiim wlecli 
pciliiip.- t';o ait of man can loiiii. 'I'iu' 
Kdiioi ol The ( iicnii>t, tlieicloie, .-.ij', 
dial <i 11, \v power, hillieito nner iIidim 
of, never ]uit to iiii) me, in.i) le geiie- 
lar.'il hj il-(ompc'-Mig n.iter h'\ ineni .si i 
eah.iiiic ('[. clii,it', ami iccomp, 'iiii; tl.e 
lesnliiiig I'lf.c.s i)\ iiic.ms ciiliei oi .li.me 
or the eieclne sp.uk, lly this mc.'i » ’..c 
goneiate a |)Ower Jhe tv.’o i'n.'f.v., ni tl ■: 
fii.'.ti piiice, e(|ual to an additiomi'i .itim - 
siiheie; and when we h,i\e thus gen,- 
rated this at^Ilo^phc^c, we mav foim a 
peiteit laeiiiiiu by iiillaiuing "and con 
deii.sing the ga.se>. We h.uo liista powci 
e(|uai to the atmosphere, which All. 
Brown does not piodacc; and nc-xt we 
have a tar moic peilect Miciiuin tliaii he 
can ptissihly form. The volume of the 
gases diminished near two ihou-and 
til’ i ■•. The apidieatioii of thi.s power, 
lirsl to laise a jii.ston, ami af(inMii(l.s to 
let it fall into the vacuum wc cicate, is 
too oluiuu.s to need, at present, liirthcr 
1 xelaiv.uioii. Tims, liy a eontiiuicd pio- 
iliictioii ot^eiectrieity, wh’cli i.' geneniled 
hy ,a Voltaic hattciy, we may go on for 
e\t’r decomposing and reeoinposiiij, water, 
pioducing, to the end of the i ;ld, an 
enormous power, with appareniiy inade¬ 
quate means.” 

The Editor, with ;i libernlity as 
rare as it is praiseworthy, adds-^ 

“ 'riicrc is no mystery, he believes, 
hangingover this stntemcnt--iinqtiai:kery. 
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Itl plain and palpable, and such as it 
is he thinws ir open and patent to all 
mankind, to make the heat uss they uaii 
of it." 

The electric columns of Air. Singer, 
alluded to in the outset, are cmi- 
structed on a similar principle to 
that (*f l)e Luc, of which it may lie 
proper to premise a few particulars. 

“ M’iien binlies are broken asunder 
and enMiiid to powder, opposite .Maie.sof 
tleeiiiiitv aie piodueed. In the ease of 
metals, it i< imaiiably foniul tlhU the 
nio't ()\iili/.iliie of any two iiietal.> al¬ 
ways aequi'es positoe,'and the lea't oxi- 
diz.i'a e netraiiie e.'eeti icily. If we place 
eier M) many ser-es ('t the ililfeient me¬ 
tals ill eohtivt, we sli.dl not inerea'C this 
effect; but itocciiired to Volti, that it a 
ECiies of iiietnN «cre to be remleied elee- 
tiicby iiuluetioii, iheie would In* an ai - 
cumulalion of eleiti.eity. Aceni<iiiif;ly, 
if we p^aec a p'ate (.f ?iiic anil lopj.er 
willi a piece of im/i'.t paper betii'ceii 
them, we fet simb an iii(,:{‘ase of elee- 
triciu :i. to ma^o it ji.auifesr by the 
eleetiometei. A\iry i:if;enioiis instiu- 
ineiil of this description is the cleelrieal 
colurmi, mrentevl by De Luc. It cou- 
si.sts ot a itreat number of small plates of 
silver, tisnie paper, and ziiir, ]>laeed al¬ 
ternately, and enelo'cd in a gla-s tube. 
When the number of discs or plates is 
preat, as .400 or 100, the eleetrieity which 
IS excited b'.'coines \ ery sensible; and it 
is found lliut tin* end terininated by /me 
is positive, and the end tcs iriinated tiy a 
disc of sil.er lattaiiv. Such aniiiNti u- 
mentvv.s emplojed by the Frofc'sor to 
eomiminieate eiectrieii'y to an elecirome- 
ter, and it wa.> loimd, by exaininimc the 
eleetiiiii) witli a stick ot sealimt wax, 
that with the /inc end jmsitive, and with 
ihe silver end iK'ua'iie, eleetrieity was 
imparted. Wlien the opjinsiie ends of 
such a i»ile aie miked, ilieie is a eon- 
.slant ciiireiii ot clccfi'cily pas'iiia lie- 
tween lljeiii. If ih * pile he insulated, 
its electiicity is feeble, and is increased 
bv being connected with the earth by the 
hand, or rendered not in.siilate<l by any 
other inode. 'I'here is in this instrument 
then the two elcctiic poles, .and in the 
centre plates there is a point where tlicie 
is no .iciion e hntever. It, coive'iioiid.s, 
theretore, siiictly with those eoiiductor.s 
or electrics in which clectrii'itv is pro¬ 
duced by indaciion, and only iliffei.s in 
the circum.staiiee of there being a jierpe- 
tual reucw'al of elcc-trieity in the pile.” 

Mr. Siug'er's apiilication of this 
principle is thus described ;— 

“ The figure. No. 1, lepiesents two 
snchcoIiiiniiN, placed vertically iiiagla.s.s 
receiver, having a bell fixed at the lower 
extremity of each, and having a bras.s 
hlU suspended between tliem, by a very 


fine thread of raw silk. Mr. Singer, who 
coustriicted th).s apparatus, found that 
the piodiictlon of the electricity was so 
cont'iiiial, ib.at the bell,-, neier ee.i.«eil :o 
ling lor fomteen months, except during 
ii< removal from pl.iee to place. For six 
iiioiitlis itwas neverdistuihed, and theie 
Wd«. tlieii no inteiTiiption whatever to the 
ringing. In Mr. Singer’s opinion, the 
aecionOfa well-eonstriicted column will 
be perm.'inent; he had sonieth.it, afer 
being three years coiistnieted, were still 
as active, as ever. 'I'o keep il in eood 
ordiM-, however, the two ends .'hould 
not be eomieiKcl by a eoiiiineliug .■sub¬ 
stance for any length ol time; and it is 
tl’.eiefore nceeS'iiiy, wiu ii a eolumii is 
i:ii(l l>\, that it hepla. ed on two sticks 
of seaiii'g-wax, so as to kn n ii-- brass 
caps about half an inch from the tilde. 
A coluniii, w'liicli rviitie.ns to have lost its 
action fioin lying hv, will veneriiUv re¬ 
cover its powets when iiwulattil in th s 
way. Too nuieli inoistme also di-'trovs 
it. An ineiea.-e of leinpeiature incie.ises 
i|s power In winter, Mr. .''iiiuer’s bells 
always ting .^lower than in .simiincr; aiiU 
wheii a tire is made in the ajiarimen;, 
their action alwavs inerea-fs. 

The aeiial elcctroseoue i.s an in'trn- 
mc-iit for determining ilie eleetrie s^.ite 
ot the atmosphere, and this is aimtlier 
use to which be hue ajiplied his eolimin. 
It is plarcd vertically within <i glass re¬ 
ceiver, and consists of from one to two 
tlioasaiid series A bent wire, h.tving 
a ba'l at its lower eMremity, is eon- 
lu eted with the upper extieni'ty of the 
colimui, so a.s to hang p.nallel to, and 
at some distance from it; opposite to 
it is a .similar ball, screwed into tlie 
lower cap of tlie eolnmii: a brass fork 
prevents the fir^t ball from stiiking 
against the cohimii, wbicii it would 
otherwise do. The pendulum consists 
of a fine silver wire, suspending a gilt 
pith ball. 


KEY TO ELLINGTON’S PATENT LOCK. 

.Sitt,—Ill conseniieiice of the notice in 
your iMagazine, tbeie have been so many 
up|ilications at iiiy vvarelioiLie for “ Kl- 
liimton’s Patent Lock.s,” that I shall feel 
obliged by an early insertion of this letter, 
in order that the public may no longer be 
deceived. 

1 have written down to my aiccnts at 
Wolverhampton, and, from the be.st au¬ 
thority, you may rely on it there neither 
is, nor even was, siieh a man in the lock 
trailc. 1 have also si'arched the register 
of letters piitciit, and none ha.s bceu 
granted in that name. 

Your obedient .scmint, 

J. E. Sparrow, 
Ironmonger, Bishopagate. 

Nov. Ill, 1824. 



long AN 1 > ^MOltT aCREW'DRlTEHS. 


REHEARING 

In re iong and short-handled 

SCREW-DRIVERS. 

Sir, —Having originuily ^iton 
the opinion on J. Y.’s quokioii on 
this subject, which has subsequently 
produced such a lotif' llnev'lui useful 
discussion from others, I hope you 
will allow me the usual courtesy of 
a reply. 

Mr. Niehol Dixon certainly /miKflra 
me a little roughly, and although 
courted bv him to renew the subjeet, 
I confess 1 did nut like to take the 
field again with such a pun-ei f'ul ad¬ 
versary ; and let me take this oppor¬ 
tunity of rccommentMng tohim,,and, 
indeed, to all your Correspondents, 
to peruse llie evccilent motto pre¬ 
fixed to No. 5.'< (if tlii'* .Maga/ii:'’— 
“ Theoretical and pructii’al men nill 
mosteflectually promote their mutnai 
interests, not by aliecling to de'id-e 
each other, but by blending their 
efforts ” 

My thanks arc due to your Ports¬ 
mouth Correspondent, I). IJ. In^y, 
in your Gltli jN'umlier, and also to 
the author of the letter which imme¬ 
diately follows, signed “ Screw,” 
who have l)oth fcU for me, and have, 
in part, advocated my cause; hut 
here I must he allowed to say, that I 
have been completely misunderstood 
by them all, for it will be seen, on 
reference, that 1 never asserted that 


the /)c»/» ik/h uliirth/ of a long screw¬ 
driver increased its power. The 
question was this, “ What is the 
reason why a screw-nail is icrnred 
hutne miuh easur with a /tu/g than 
with a sertnv-driver, the handles 
in both cases being alike ?” The opi¬ 
nion I gave is already before your 
readers, nnd after all that has been 
said, I will be hi.ttii/ enough to main¬ 
tain that opinion. 1 am aware that 
I might have used a more scientific 
term than ptTpendiciiliinh/, because, 
in driving a screw horizontally, it 
would not strictly apply, but I believe 
moat of your readers understood what 
tvas meant. 1 now submit that it will 
wpear evident to every thinking man, 
that in driving a screw in the direc¬ 
tion of AB, if he apply a force iii 
the direction of XY, he is not taking 
the easiest method, and that the coii- 


•equenue will be the effects stated 


by your Correspondent “ Screw,** 
VIZ. —that his face will be.disfigured, 
his cloven head mutilated, and the 
bed torn and defaced by the uuequol 
bearing against one side. 



The increase of power never en¬ 
tered into my head, for, in common 
practice, 1 believe that too much 
l>«M\cr generally applied, where a 
1 itl ie ijati('iicc and persev crance would 
be more successful. 

1 am not ignuruut by what means 
tl'.c screw-riri\ er may lie converted 
from a single to a iiowerful double 
lever, and I have also fimnd, from 
experience, that the elasticity of this 
tool often pre^ent!. the mischief de¬ 
precated by “ Screw;” but the time 
is now come that 1 must confess my 
ignorance, and eandnlly avow that I 
do not comprehend how power is 
gained by this elasticity. 'J'he matter 
seems ably huntilrd by jonr Ports¬ 
mouth friend, and if he' will, at his 
leisure, trv once more to </> m it into 
me, he will add to the obligation al¬ 
ready conferred on. Sir, 

Your obedient servant, 

Nov. 14, 1824. A. 


Sir, —I observe, in the 64th Num¬ 
ber of your Magazine, a letter signed 
D. H. In—y, on the subject of Screw¬ 
drivers, in which the writer, after 
animadverting a little on the opinions 
of some of your Correspondents who 
had handled the subject in the two 
or three foregoing Numbers, pro¬ 
ceeds to tell us that, because iu the 
use of the lever, when the acting 
power travels faster and farther than 
the resistance, power will lie gained ; 
that, therefore, an clastic -.crew- 
driver gains in power, because the 
handle travels faster and farther than 
the point. Here, however, it unfor¬ 
tunately happens that this same ad- 
ditionsJ space which the handle tra 
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vels through, is performed before 
the power begins to act on the resist¬ 
ance at all (for the screw will not 
move till the driver is twisted us 
much as its elasticity will allow''; so 
that the idea is efiually absurd as it 
would be to assert that, in using 
the pulley, a consiilerahle advantage 
would he gained by having a good 
length of slack rope to pull in before 
it began to act on the weight; or 
that an elastic lever, the end of which, 
by bending, would travel a good way 
before tlie resistance moved, should 
possess a cousitlerahle increase of 
power. 

Ill iny opinion, the chief, if not the 
only advantage of along screw-driver, 
is that mentioned by your Corres- 

E ondoiit “ A.” although the idea is 
ooted hy Mr. Niohol Dixon, viz. 
that it is more easily kept in the line 
of the screw; for it is evident to 
every one, tiuit if a ni.in’s hand, in 
turning a screw, vary a certain space 
from a straiglit line, the nearer the 
hand i» to the screw it will be the 
worse; and it is plain, also, that a 
screw will go in more easily when 
the pressure is in the line of the 
screw, than if it is pressed against 
the side of the hole, which it" must 
be if the driver is out of the line. 

I am. Sir, &c. 

Nov. 16, 182i. X. ’L 

Sin,—As I do not esteem cither 
of the answers to J. Y. on the Screw¬ 
driver fpage 60, vol. III.) at all satis¬ 
factory, allowin'; to contribute a ftwv 
lines on the subject: not wishing to 
trouble you with a diagram, I will 
endeavour to describe my meaning 
without one. 

The principle of a icrew-drivm* 
may be represented liy two pieces of 
wive crossing each other, so that two 
ends may represent tlie small end of 
that tool, and tin’ other tw'o tlie 
diameter of the hanlli-. If ihose 
wires are turned in the manner of a 
screw'-driver, they will lx* ibund to 
act as levers in opposition, each 
forming a fulcrum to the other ; iind 
if the wires are then reduced to half 
their original length, the same dis¬ 
tances being observed for the small 
end of the tool and the diameter of 
the handle as before, the reason will 


be made evident to any one knowing 
the principle of the lever, why the 
long tiirn-sereiv will produce the 
(greatest pow’er; bec.mse there is a 
greater proportional difference from 
the points where the levers come in 
contact. 

I uta also perfectly satisfied that 
the less clus/icilj/, and the more the 
tool is kept perpendicular, the better, 
both for the operation of driving the 
screw'as well as the preservation of 
its head. 

I am. Sir, &c. 

Guildford, Nov. 16, 1824. T. 


INQUIRY 

NO. 7S .— LI.ME-nURNlN(;. 

Sin,—Any of your CoiTespondents 
would much oblige me, who w’ould 
inform me, through the medium of 
your Magazine, what arc the most 
eligible form, dimensions, and con¬ 
struction, for a small Lime-Kiln, in¬ 
tended for the bnruiiig of lime, for 
the purposes of inannro, from chalk, 
with furze or whiias {iilev Europaus ); 
and whether the same shape of kiln 
will eipially admit the burning of 
lime with coal or with turf j by 
which name 1 mean not pure peat, 
hut the heathy sward pared from a 
black, moory, or peaty siliceous soil, 
with its growth of heath, grass, and 
some petty whins; and what ought 
to be the expense of constructing 
such a kiln. The materials which 
can be most ooiiveniently procured 
in the ne.iglibourhood, are brick- 
clay, ratlier overehiirged wdth argil, 
bard chalk, limestone, and lime; stone 
grit, or siliceous limestone, which is 
Oiten used as firestone. Any in¬ 
formation on the choice, mixture, or 
})osition, of the materials for the build¬ 
ing; on the ehoiee, or mixture, and 
comparative utility and strength, of 
tlie fuel; and on the choice of the 
harder or the soficr chalk, for the 
purpose of lime for inamire (as I 
liave both) ; and on the size to which 
the chalk should be reduced before 
It is put into the kiln; and also re¬ 
ferences to any approved works on 
the subject,—will be thankfully re¬ 
ceived. S. F. 
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Cuts referred to in our last A'wndtfr. 
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PROBLEM V. 

Having given five points, one of 
vrUich is the vertex, and the other 
two pairs, at equal distances each to 


each above and below the axis, to 
find the character of (he conic section 
which would pass through the five 
points, fig. 13. 



Let A, C, e\ d, d', be the five given 
points. Join Ci/', fV, crossing each 
other in G: draw also Cd, t’d', meeting 
in P, and draw the indefinite straight 
line through P<j. Parallel to C«' 
draw a line through G, cutting CV/ 
and C(/' in M and M', and another 
through P, indefinitely extended. 
Let aline pass through M'A, fuitting 
the line PL in L, and another from 
L through !M, cutting the line PG or 
its prolongation in B. 

To determine the section we have 
only to observe, 

1. That when AG is less tlian A-P, 

the curve will be an of which 

ihe circle is to be considered a 
variety. 

2 . When AG is equal to AP, the 
curve will be a parabola. 

3. W'hen AG is greater than AP, 
the cuiTc will be an hyperbola. 

A. When A coincides with Pf the 
section is a triangle 


Tlje reader will find that, accord* 
ing to the species of the curve, the 
line LK will cut the transverse axis 
on the side to which the curve bends, 
will be parallel to the axis AO, or 
will cut it on the outside of the curve, 
dtf \e'd'. 

PROBLEM VI. 

To find the minor axes and foci of 
the sections ^vliich nill pass through 
these five points, and thence furnish 
the requisite conditions for describing 
them on a plane surface. 

Gasf. ].—For the ellipse. 

The line AB, fig. 13, is the trans¬ 
verse axis on which we must describe 
a semicircle, and draw OR the per¬ 
pendicular radius. Prolong also 
Ce' to cut the circumference in K, 
and let the straight line passing 
through KR cut AO, or its prolon¬ 
gation in Q. The line QC' ivill cut 
OR in C', BO thatOC' will be half the 



PRACTICAL GEOMETRY BY T. 8. DAVIEa. 


conjugate diameter. The focus is 
found by Prob. iv. Case 1. 

Case 2. —For tlic hyperbola. 

Let H rt, in fig. 12, represent H d 
in fig. 13, and the'transverse axis, 
AB, be found by the operation de¬ 
scribed in the last Problem. The 
semi-conjugate axis and focus is 
found, tllen, by Prob. in. 

(L\.se —For the parabola. 

Consider A the vertex, AH the axis 
of the figure, and O a point in the 
c irvc. Then find the focus by the 
operation in Prob. iv. Case 3. 

A'd/c.—^'fhe mode of tracing the 
sections upon a plane, when the axis 
and focus arc given, will be detailed 
in a future paper. The elementary 
Problems we have given will sullice 
for conducting us through the re¬ 
maining parts of this paper, llie 
method of describing a conic sec¬ 
tion through any five points whatever 
(no three of which are in one conti¬ 
nuous straight line) was deemed also 
unnecessary in the present stage of 
our progress. 

Devin. 14. —^I'he angle at the ver¬ 
tex of’ a cone is that angle which is 
f ormed by a plane section through 
it.s vertex, and dividing the cone into 
two equal parts, or when tlie cone is 
" slit down the middle.” 


PROKLKM VII. 

To find the angle of a cone. 

Take any three points, G, K, L, at 
equal distances from the vertex, fig. 
14 ; and, by Prob. i. No. 1.* transfer 
the circle in which those three points 
are posited to a plane, fig. 15. Upon 



* See page 70.—In future the reference 
to page.s will be omitted, as unnecessary, 
it being deemed sudicient to quote tlie 
mumber of the paper and the number of 
the Problem in that paner. 
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the diameter of the circle, as above, 
with the sides, A'G', describe an isos- 
,celes triangle, F'A'G'. The angle 
F'A'G' is the angle of the cone, or 
as we shall sometimes find a conve¬ 
nience in expressing it, F' A' G' is a 
vertical section of' the cone. 

PROBLEM Vlll. 

To draw through any point upon 
a right cone (whose base is a circle 
a line which tends to the vertex o. 
that cone. 

With centre C and any convenient 
radius, describe a circle cutting the 
base in m and n, fig. 20. BLsect the 
arc mn in k, then kC will tend to the 
vertex. 



Note. —^This method is precisely 
the same as that adopted in Prob. 
VIII. No. I. for tracing a line parallel 
to the axis of a cylinder, and it 
equally applies to alt those regular 
bodies which arc termed “ solids of 
revolution,” or which, to speak more 
famillurly, could be produced by 
turning upon a common lathe. The 
method may be advantageously ap¬ 
plied to finding the direction of the 
flutes and fillets upon columns, as 
well as many other practical pur¬ 
poses. IVlr. Nicholson did not seem 
to be aware that such a process uas 
necc.ssarv for finding the original di¬ 
rection of the revolving radii prior 
to fixing the rule in his \ cry ingenious 
contrivance for tracing those lines 
upon a column; or,perhaps, he 
deemed that the correspondence be¬ 
tween the rule and the shaft would 
determine when the rule was accu¬ 
rately placed—an opinion which I 
should suspect the practical accuracy 
of; bending.howcver.with the utmost 
reganl for the authority of so emi¬ 
nent an architect as he un<|uestion- 
ably is. I leave the matter, how¬ 
ever, in the hands of practicsd men, 
and shall feel satisfied with their 
decision. 
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PROBLEM IX. 

Having given a portion of a right 
cone, whose base is circular, to find 
the original dimensions of the cone. 

Case 1.—^VVlien the vertex is a por¬ 
tion of the given fragment of thecone. 

This may obviously be effected by 
Prob. VII. 


Case 2 .—When the given section 
cuts the base. 

Find the circular base by Prob. i. 
No. 1., and let DB be the diameter. 
Find also, by Prob. ii. of this paper, 
the axis of the given section, OK, 
lig. 17- Upon the conical surface 
join K and K 



Take EG, in the line ED, in 
your compasses (figure 16), equal 
to the portion of the diameter of 
tlie base cut off by the section ; 
and upon this base, with the axis 
of tlic section, KG, and the line 
formed upon the slant side of the 
cone (fig. IS), describe a triangle, 
GKE (fig. 16). From the centre, Z, 
of the circle raise a pcrpcudicuKir, 
and prolong EK to cut it in .V. 
ooin AD, then DAE is the \ertical 
section. 

.Case 3 .—When the given sec¬ 
tion cuts the opposite .side, as CD, 
fig. 19. 


A 



Find (Prob. ii.) the '’crtlces, F, G, 
of the ellipse ; draw lines, Gli, DF, 
tending to the vertex of the cone, by 
Prob. VIII., and cutting the base in 
A aud B. 

Tiansfer the distance, EF, to a 
plane, and upon it describe the tri¬ 


angles, FGE, FDE, with the dis¬ 
tances, FG, GE, and FD, DE. 

Tlie lines DF, EG, prolonged to 
meet in A, gi\e the vertical section. 

PUOULEM X. 

1 .shall conclude this paper with 
the solution of the case of finding 
tiirce points in the same circular 
section of a right cylinder, when the 
end of the cylinder is not circular, 
which was referred to in Prob. viii. 
of No. I. 

Find the transverse, CL', and con¬ 
jugate axis, Tf', of the elliptic end, 
lig. 22 ; set off the scmi-tran8ver.->e. 
Si/, fig. 23, and upon it describe a 
semicircle, S'WL'. With the semi- 
conjugate, SS, fig. 22, describe an 
arc, whose centre is L', to cut the 
semicircle S'WL' in W, fig. 23. 
Upon WL describe the semicircle 
W i\ [/, aud bisect it in N. Then, in 
fig. 22, with NL', of fig. 23, a,s 
radius, and L as centre, describe an 
arc, »»M. With centre T, fig. 23, and 
radius S'W, of fig. 23, as radius, 
describe another arc cutting mn in 
S". Do the same on the other side 
of the cylinder. The points SL' S" 
are in a cii'cle. 




rvthvkn’s kccbntuic wiiKBii—( junter’s scale. 
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Note .—Any ol w cii'clc may be 
found at any disUnce from this, Iry 
en a|>[)]ication of the Problems in 

When the ends arc either inaeces- 
sihle or not cut by a plane, the Pro¬ 
blem does not appear to admit of u 
solution perfectly in tlic spirit of 
tfcometrieal construction, or one, in 
u’hich the ruler jind compasses alone 
are, used. Perhaps the best practical 
method may bo to wind a lliiii piece 
of Hat brass wire round the surface 
of the cyliador, and trace the circle 
by its cdtjc. Indeed, it may be better, 
in all cases where a circular section 
of a cyliic'er is wanted, to adopt 
this methtid, winch mi!.st nocrssarily 
be correct wlion the uire uill per¬ 
fectly coil upon itself, or, when 
beinjf wound into a coil, every point 
of that coil will toucli a plane sur¬ 
face upon which it is laid. There 
is, however, some uncertainty at¬ 
tached to tiiis test, and, therefore, 
when it can be done, it may be better 
to verify the operation by the methods 
of the Problems already given foi 
the cylinder. 

Bath, Nov. 5, 1824. T. S. D. 

{To be continued.) 


ruthven’s eccentric wheel. 

Sir, —In Number 63 of your Ma¬ 
gazine, I find a description of a new 
application of mechanical power by 
Mr. Uuthven. I beg to acquaint 
you that the same has been in action 
above two years in my manufactory, 
where it is employed to give an alter¬ 
nating rectilinear motion to a heavy 


IW 



frame. For this purpose I have two 
eccentric wheels working in the same 
nut, and by the,/orcr of their axles they 
propel the frame aiternately. Mr. 
lluthvcn is not, therefore, the first 
^vho has applied this power. 1 have 
six pair thus employed. 

I am. Sir, 

Vours truly, 

W. K. SllENSTOX. 

Winchester, Nov. 12, 1824. 


til’NTER’S SCALE. 

Sir,—^.\ s the construction and np- 
plication of (Juntcr’s Scale, parficu- 
larly that part calle«l the line of num¬ 
bers for performing the operations 
of iiiuUiplication, division, and ex¬ 
traction of roots, seems to have cx-^ 
cited some interest, 1 shall endeavour 
to add a little to what has already 
been said on the subject; for 1 bough 
your Correspondent, “Monad,” has 
given the method of its construction 
sufficiently clear to those at all ac¬ 
quainted with the nature and appli¬ 
cation of logarithms, yet he will 
excuse me, I am sure, in saying that 
he has omitted that practical illus¬ 
tration of its use that would ho of 
service to the workman; and 1 ^vas 
in hopes that he would have fob owed 
up the subject by an illustratioii ot 
their use, pai*ticularly nhea solicited 
to do so. 

'fhe great difficulty in the u? • of 
Gunter seems to be in taking Irom 
the scale three or more figures; now, 
in order to thoroughly understand 
how tills is performed, I will first 
show bow, from any plane scale of 
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equal parts, decimally divided, we 
are able to do this. 

Let a line, as represented below, 
divided into ten equal parts, as 1,2,3, 
4, &c. and let one part be supposed 
divided aj^aui into ten equal parts 
(and adl the rest similarly divided), 
it is plain that each large division 


mil be a unit, or the tenth part of 
the whole line, and each small divi¬ 
sion the tenth of a unit; now, if 
the s'calc is long enough, each of 
these simtll divisions may be divided 
again into ten eciual part3,w'hich parts 
will be the tenth of the tenth of a unit, 
or the hundredth part of a unit. 
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Now if, instead of calling the whole 
line/f';, we call it an hundred, the 
large divisions will then be tens, the 
small divisions vnlls, and the sub¬ 
divisions (if the scale is long enough 
to admit it) tenths vf units ; in the 
same inanm>f, if the whole line is 
culled a ilmnsund, the large divisions 
ill Ije each a hundred, the small divi¬ 
sions tens, and the subdivisions units. 

It is thus plain iliat the same scale 
M ill answer for cither one unit with 
three decimals, one ten with tivo 
<lecimals, one hundred with one deci¬ 
mal, or one thousand without any 
decimal: thus you may take off from 
the scale (if long enough) all num¬ 
bers from ‘OODl to 1000. 

Example. —Suppose it tvas re¬ 
quired to take an extent from the 
scale, with your compasses, answer¬ 
ing to 0/6. 

Here your highest denomination 
is hundreds; therefore the large divi¬ 
sions stand for hundreds, the small 
ones for tens, and the subdivisions 
units . Therefore, setting one leg at 
the beginning of your scale, open 
your compasses equal to nine of the 
large divisions, seven of the small. 


and eight of the subdivisions, that is, 
9/6, and the same extent will an¬ 
swer to, or express, y7'6, or 9*76, or 
|976. It may be here observed, tliat 
in the figure drawn above, the small 
divisions are not drawn throughout 
the whole length of the scale, as it 
would cause confusion, and the sub¬ 
divisions arc not marked, as in such 
a small scale it ^voiild ha\c lu'oii 
impossible; but they may he con¬ 
ceived to be drawn and estimated 
with ease in a scale sulficicntly ex¬ 
tended. 

We will now show how, from this 
scale of equal parts, we may add or 
subtract any number from another, 
and also find an arithmetical moan 
between any two numbers; in order 
to do whicli, it will he convenient 
to lay down, on another similar 
scale, the above line, as in the an¬ 
nexed figure (but too small to show 
the small divisions or subdivisions), 
which is analogous to Gunter's line 
of numbers, which is two scales 
marked from one to ten, but not 
of equal divisions; whereas this is 
marked from one to ten, and re¬ 
peated, being all equal divisions 
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Let us illustrate this by an exam¬ 
ple in each case. 

Example 1. —Let it he reciuired 
to add 749 to 856. 

Here w’e have the greatest de¬ 
nomination, hundreds; therefore the 
great divisions arc hundreds, the 
small ones tens, and the subdivisions 
units; now find, in the left-hand 
scale, 8, which is 800, and 5 in 
the small divisions, wMch is five 
tens, or 60; and between' that and 


the next small division, take six of 
the subdivisions, wliich is six units, 
expressing 856. Now ibis is ibc 
point on which to place one leg of 
the compasses ; then, in the same 
manner, open the eompas.sc.s to the 
extent 749, and, with that e.vtent, 
with one leg at the point 866 (as 
found), the other leg will reach to 
6 in the right-hanu scale (which, 
as we make every large division 100, 
will be lOPO-t-fiOO, or 1600), and not 
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quite to the first small division,\vhich 
iB 0; and in the subdivisions the 
leg of the compasses will coincide 
on that which is the fifth subdivi¬ 
sion from the 6: thus we Iiave 
1000 + 600+ 0 + 5, that is, 1605, the 
correct answer. And thus we may 
add any two numbers whose sum 
shall not exceed 2000; and if a third 
scale had been added, we might have 
done the same to 3000, and so on. 

Example 2.—Let it be required 
to subtract 740 from 856. 

Find the point 856, as in the last 
Example, and take the distance, 749, 
in your compasses, and you will find, 
if you extend the other leg towards 
the beginning of the scau:, it will 
rest between the point 1, which is 
100, and nut reach the next divi¬ 
sion, marked the tens, consequently 
0 tens, but rest on the subdivision, 
showing seven units, that is, 100 + 0 
+ 7= 107, the answer. 

Example 3.—^Let it be required 
to find an arithmetical mean (that is, 
half the sum) between 856 and 749. 

Find the sum of the two numbers, 
ns shown in Example 1; then half 
that distance in the scale, which may 
be found by trial with the compas¬ 
ses, will be found to be between 8 
and 9 in the large divisions, which 
shows the first figure to be 800, and 
between the first small division and 
0 , which shows 0 tens, and be¬ 
tween 2 and 3 of the subdivisions, 
which is two units; but, as it does 
not exactly agree with that point, 
we can easily estimate the distance 
between 2 and 3, where the com¬ 
passes fall, which is half way; there¬ 
fore we have the half of an unit or ? 
or ’6 : thus we have 800 + 0 + 2 +-5 
«= 802*6, the correct answer. 

Nate.—It may be here observed, 
that as the scales most generally in 
use are a foot long, the small divisions 
will be each 100th part of a foot, or 
a little more than the tenth of an inch, 
which it will be difficult to divide 
into ten parts. For the subdivisions 
this certainly is the case, and for 
which reason the small divisions arc 
generally divided into two equal parts, 
and it is left to the operator to judge 
by the eye, as near us he can, the 
fifth part of that half, which, by a 
little practice, may very nearly be 
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estimated ; and I would also oltserve, 
when the number is large, the unit, 
in most practical cases, is of no great 
signification: thus, if the work we 
have in hand is to be made to the 
scale of 100 feet to one foot, the 
thousandth part of a foot, more or 
less, can, practically, be of little 
consequence. 

^To be concluded in our next.) 


REPORT 

OP TUB COMMITTEE APPOINTED BV THE 
MANAORRS OF THE FRANKLIN INSTI¬ 
TUTE, PHILADELPHIA, TO INVESTIGATE 
THE MERITS AND ADVANTAGES TO BE 
DERIVED FROM THE USE OF JOSHUA 
SHAW's IMPROVED MODE OF EXPLODING 
HEAVY OHDNA.NCE AND CANNON GENE¬ 
RALLY. 

^ Experience has shown that something 
like tlie |ii'eseiit has been loiigadoideia- 
turn witli military men, and nnineious 
attempts have been made to obtain it; a 
minute history of whicli is uiim-ees.sary 
here, [luring the late war, tiie ynited 
States’Government eausi-d many expeii- 
meiits to be made in various wa\s, and 
considerable improveu>enis were intro¬ 
duced into ihc science; nutwiih!>taudiiie, 
there has been ample scope left tor luge- 
unity to exercise heiselt. Her .store of 
knowledge h,is never yet beeiie.xliaiistcd, 
but .seems to iiiciea.se in proporiion to 
her practice and lier experience, a:;d will 
probably continue to do lo, ns long as the 
civilisation of man and good goverumeut 
sliall remain amongst us. ^ 

This improvement is simple, liolh in 
respect totheprimef itself, and the part 
with which it is connected; di.<i]ieusiiig 
with the luatcii or portlight, tlie piercing 
of tlie cartiidge, occupying of the touch- 
hole with powder, piimiiig tulies, &c .; 
and tlie lock, if it can he called one, is 
ron<>titutcd of hiit two members, simple 
ill tlieir form, certain iu eflect, and en¬ 
tirely witliuui friction. With resfiect to 
the primer itself, we are requested by 
Mr. Shaw to refrain from any pai ticulaV 
de.sci iptioii of it until lie should hare 
secured it by puti'iit, or the lioaid at 
Washiiieton m.iy come to some re.^olu- 
tion le.'ipeeting it. 

In appe.iiance it resembles a .small 
ilere of metal, about the si/i; and very 
it tie thicker than afireecut pkee, wbiefi 
is placed over tlie toneh-liole of the gnu, 
ami exploded by the fulling of a stioiig 
siiriiig, which is set at liberty by the 
sliifttug of a prop or button, both of 
which are attached to the camion. 

The adruutage.s of this pyimer, and the 
mode of applymg it, place it at an im¬ 
mense distance in advance of every iiu- 
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Itrovcineut hitherto made in this dejmrt- 
ment of science; and having examined 
it in every point of view, we are of opi¬ 
nion,-4nd from the simplicity of the 
whole together, it would appear impos¬ 
sible that it should fail to answer the 
purpose for which it is intended, or even 
liabm to «et out of order; and wc 
stmiiiilj recomnieiui it to the serious _at- 
t 'luiitn of ilie nation, on the following 
l itnsiderafions:— 

First, tliat it is cheaper; sccoiidlvj that 
it i-r iiii're certain in its effects; thirdly, 
it Is calculated to jireveiit many accidents 
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to which ships are liable in action; 
fourthly, one hundred thousand only 
occupy one square foot of stowage, and 
arc tess liable to injury by4:ranapurtation 
tliHU many of the means hith^to cm- 
ploved; fifthly, the gun may be fired 
witli facility in rainy weather without 
much risk of disappointment, ami also 
the manual labour at the gun is iiiuch 
redue^. 

D. H. Mason. 

Isaiah Lukkns. 

John S. Phillips. 

July 1, 1824. 


Machine for raising and lowering ladders, 

SCAFFOLDING-POLES, ETC. 



Sin,—I send herewith a drawing 
and description of a Machine for 
raising and lowering Ladders and 
Soaffolding-Polcs, &c. I am aware 
that it cannot be used in a general 
way, yet in many situations it may 
be of advantage. 

I am, Sir, 

Your obedient servant, 

R. M‘Vky. 

Richmond, Sept. 3,1824. 

Description. 

Fig I is a side deration of the ma- 
rhiu'.', with ladders, K, on it, ready for 
raising. 

A is a dium for the rope F to work on, 
with a wheel on its axle for the wheel, 
K, to work on, turned by the handle, 4, 
fig. 

CC^iC, wheels for the ready convey¬ 
ance of the machine. 

DD, two rollers for the ladden to lay 
<m, witli guards on each end. 


E, ladders ; from the drum. A, a rope 
works over the pulley, H, and is fastened 
on the crook, (1. "'I'lie pulley, H, is 
hooked on one of tlic ladder-rooms. 

I is an earth-screw, to fix the bottom 
of the ladders, when no other fastening 
presents itself; /, a small rope to fasten 
the ladders to the screw, I; 2, 2, the 
frame.s, &c. 

Fig. 2 exhibits an end devatiou of the 
machine. 

N.B.—On the hack rails, K, steps 
may be fixed, in order to assist the ap¬ 
paratus. 
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PROCESS OP COINING AT THE 

roVal .mint. 

It now only remains to .show how the 
Coiniugjl^i'ess is made to remox'C every 
piere ^niioncy which it strikes, and to 
iced itself with a fre.sh blank piece. 

HIK, fig. 1, in our hist, is a lever, of 
which I is the fulcrum; it is supported 
B a bar, Q, fixed vertically from the 
rheek of the press, and steadied by a 
brace. The iipjier end of the lever is ac¬ 
tuated by a sector, Tseethc fifth figure iu 
our present Number) ,which is fixed upon 
the screw, D. When the screw turns 
lound, the giMOTO in the sector being of 
a spiral curve, will move the end, H, of 
the lever, to and from the screw: and 
the lower end, K, of the lever neiiig 
longer, it moves a considerable distance 
to and from the centre of the press. 
A socket or groove in a piece of metal 
is fixed to the perpendicular bar, Q, 
and the upper end of the lever, H, is 

? ;uidcd in this groove to prevent any 
ateral deviation. 

'llie lever, K, j^ves motion to a slider, 
L, fig. S, which IS supported in a socket, 
O, screwed acainst the inside check of 
the press; and the slider, 8, is directed 
exactly to the centre of the press, and 
on the lever of the upper suriace of the 
die. 

Figures 2, 3, 4, and 8, represent four 
views of the slider and socket; NMO is 
a Iliad of trough or socket in which the 
slider runs; this slider is funned of two 
pieces hollowed out on the sides, wliich 
are put together, and thb two pieces are 
held together by .screws. O is the part 
bv which the socket is fastened to the 
press. The slider is a tiiin steel plate, p; 
and this is made in two pieces, P and 
p, wliich are united by the joint q. 
Tile extreme end is made with a circular 
cavity; and when the two Umbs shut to¬ 
gether, as represented, they will grasp a 
piece of money between them, and hold 
It by the edge; bat if tlie limbs are sepa- 
fatra, the piece will drop out. llie limb, 
p, of the slider, is opened or shut by tlie 
same movement which moves the slider 
endways in its socket, 'llms a plate, h, 
is applied flat beneath the socket, M N, 
and has an edge torning up and applying 
to the upright edge of the pocket. A pin 
is fixed Into this edge, and is embraced 
bv the fork at the lower end of the lever, 
K, fia. I, in last Number. By this means 
the sliding piece, L, is made to move on 
the outside of thi^ socket, N. It is kept 
iu its place by a fillet, «, fig. 2, which is 
screwed to the upright edge of L, and the 
fillet enters a groove formed along the 
npper surface nf the socket, N. 

The sliding piese^ is made to move 
the steel slider within the socket by 
means of three studs, which prmect up¬ 
wards from the bottom plate of L, fig. 4, 
at r; s, and pais throng grooves in the 


bottom pkite of the slider, so aa to act 
upon the steel slider, P, hi the manner 
showily ill fig. 3. Tlie left-hand piece, r, 
is received into an oiiuiiiiig in tlie middle 
of tlie slider, P, fig. A. The other two 
studs, r and s, iucludc the shauk of the 
limb, p, between tlieiu, and these studs 
are cut iiicUiied, so that, when thepiece, 
L,^ is moved to the right, tlie studs, rs, 
will close the limb, p, until they are 
shut, and then the studs will carry tiic 
slider forward; but, if tlie sliding piece, 
L, is moved to tlic left, its studs will 
first close the limbs, and will then draw 
back tlie slider on the top of the socket, 
N } a tube, M, is pl^*d, figs. 2 aud 8, 
and it is filled with blaiK pieces of coin; 
the tube is open at bottom to the slider, 
aud the pieces rest upon it. When the 
screw of the press is screwed down, tht 
slider, P, draws back to its faithest ex¬ 
tent, aud the circle formed at the end 
between its limbs comes exactly beneath 
the tube, M; the limbs being open, a 
blank piece of coin drops down into the 
circle of the slider; men the screw of 
the press, in Feturnirig, moves the lever, 
HlK, aud thepiece, L; this acts by its 
studs upon the moreahle limb, p, and 
closes it upon the blank piece; the studs 
having now found a reaction, push the 
slider, P, forwards in its soexet, and 
caiTy the piece forward upon the die, as 
shown in fig. I, Number 6(>, And which 
will push off the piece last struck. The 
screw having now arrived at its highest 
position, begins to descend, and the 
.slider, L, to return: but tlic first action 
of the stud.s of the slidiiig piece, L, is to 
open the limb, p, and then the slider 
withdraws, leaving the piece of money 
placed u|)on the die. As the screw of 
the press de.scend8, the ring, w (see our 
last 'Number) rises up to enclose tlie 
piece, as before meiitkmed, whilst it re¬ 
ceives the stroke, and the slider, P, at 
the .'•ame time returns to take another 
piece from the tube, M, in the same 
manner as before describe. 

Fig. 1 isa section, to show the manner 
of mounting the lower die for a coining 
press. Tins is used in the French Mint. 
V is a piece of metal or box, as it is 
laced upon the base of the press, and 
eld down by a ring with screws, t; this 
holds it fast, butaiUnits of lateral a^ust- 
iiient. In the top of the box is a hemi¬ 
spherical carity to receive the hemi- 
sjihere, W; the upper .side is flat, and 
tlie die, T, is placed upon it, to hold the 
die down; it nas a small projecting rim 
at the lower edge, and a rim, X, is 
screwed upon the outer edge of the liox, 
V, to hold the die down. I'he object of 
this plan is, tliatthe die may alwais bear 
fairly to the money wliich is to stnke. 

Figures 6 and 7 represent a divided col¬ 
lar, Invented by Mr. Oroz, for striking 
money with the letters round thecae. X 
k a very strong piece of iron, whk£ has a 
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circular opening through the centre; into 
this six segments, w,te, are and 

bctwcwi them they leave an opening, W, 
tlie size of the piece of money; the inte¬ 
rior edges of these seemeuts are en¬ 
graved with the {Kittern or device which 
it is required to impress upon the edge 
of tin* |)ieee. 'I'lie segments are fitted in 
the piece, X, by centre pins, upon one of 
nhich pins each segment can rise in the 
jnaniier of a centre. 

'I'he intention of this is to have a 
j)icce of money placed on tlm die within 
the space, VV ; tlien, when tlicorcssuie 
is made upon tlie piece, the die descends 
some Apace, and by this motion the seg¬ 
ments close togetlier around the edge- 
niece, aiid imprint upon the edge ot it. 
When all tlie segments come into one 
plane, the die arrives at a firm seat, and 
the metal rt*ceivcs the stroke which 
makes tiie impressions on its surfaces. 
Tlie die is suspended in a sort of cup, 
which rises and falls with the sciew, 
nearly the same as the collar, F, in fig. 1 
(last nuiuherj. 

The money, when struck, is parsed 
through tubes of the diameter of the dif¬ 
ferent species, which readily detects any 
pieces which may have been improperly 
struck. 


BROWNES ENGINE. 

Sir,—^I n answer to your Corres¬ 
pondent A. F. S. of the Coinmcvoial- 
road, 1 beg to inform him that tliere 
has not been one of Mr. Brown’s 
(las Engines tried upon the piston 
principle yet} but there will be in the 
course of thirteen or fourteen days, 
as Mr. George Frasi, the engi¬ 
neer, who is manufacturing one, in¬ 
forms me. 

I am. Sir, &c. 

, A Burnt Retort. 

P. S.—I think Messrs. Martineau 
and Taylor’s gas apparatus would be 
of great service to Mr. Brown’s 
engine, for making gas in a small 
compass. 

Sir, —^Your Correspondent D. 
Screw”! may be so far in the right 
as rega'rds my remark on Brown’s 
Gas ungine, (page 31, vol. iii.) hut 
he has not shown that Messrs. Ster¬ 
ling and Brown’s machines are dif¬ 
ferent in principle—i/iis he certainly 
ought to have done htfore /i. hud stated 
that I was 'erroneous. ‘ Erroneous in 
what f If he wUl take the trouble 


to compare my statement with his, 
he will perceive that I have not been 
in an error. . 

The principle upon which this 
engine acts (Mr. Sterling’s), “ is by 
the alternate expansion and conden¬ 
sation of the same air;'* hut D. 
Screw will observe that no mecha¬ 
nical art is used for this conden¬ 
sation ; it is merely the heated air 
rushing into a colder apartment, 
and, by this means, collapsing itself. 
Now, the mechanism ot Mr. Ster¬ 
ling’s engine would he rendered 
cip'ially effective without such a cy¬ 
linder, simply by substituting a valve 
or valves to admit the e.xternal air. 
Where, then, I would ask, exists 
the difference between Sterling and 
Brown’s machines ? You admit 
(page 388, vol. ii.) “ that the me¬ 
chanical paits of these engines may 
be continually varied; but the con¬ 
struction bi/ which the vacuum is ef¬ 
fected, and for which the patent is 
obtaiued, piu’sT ALWAYS FORM THE 
MOVING POWER j” and, pray, what 
is that ? Why, the rarefaction of 
air by heat. Your Correspondent, 
therefore, need not attempt to screw 
into my cranium any principles re¬ 
pugnant to those which 1 have al- 
rc^y placed there; and although 1 
am no dogmatist, yet 1 think it 
will require all his power to wrench 
them from me. 

1 am. Sir, yours, &c. 

J. Y. 


STEAM NAVIGATION. 

Sir, —^Tlie interest excited by the 
Steam-Boat question has tempted me 
to offer another solution; and if those 
whose mathematical knowledge may 
enable them to reason ivithout doubt 
on the subject do not think it cor¬ 
rect, perhtms they will kindly show 
the light or their information to one 
who 18 earnestly endeavouring to 
And his way in tlie dark. 

Suppose the velocity of the wind 
required to propel the boat six miles 
per hour be twenty miles per hour, 
then 20 — 6 = 14 = the relative velo¬ 
city, or that with vyhich the wiiid acts 
on the sails of the oraft that already 
moves six knots per hour by Ihe 
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iteam. The/orce of th« steam or 
of the wind acting separately is 
sunilar, because tlic edect is the 
same, viz.—^that of moving the ves¬ 
sel six knots (per (mestion); but the 
force with which tue wind acts for 
any given time is as its velocity in 
the same time squared; in this case, 
if the wind act alone, it is therefore 
as^'; also the force of the steam, 
as before mentioned, being similar, 
that force to move the ve^el six 

miles per hour is likewise as 20^ and 
the force with which the wind acts on 
the boat already in motion by the steam 
is as the relative velocity squared, 
that is, as bP- 

Hence 20* : 6 :: 14« : ar (2.94). 

In words—If a force proportional 
to 2(^ move the boat six knots per 
buiir, at what rate would a force 
proportional to H^jnove her ? The 
h>urth term or answer, however, is 
too much, and requires a correction, 
because the wind will not act with 
so great force when it has impel¬ 
led the boat (by its first impiuse) 
faster than six knots. It is likewise 
cfddent the succeeding impulses will 
he weaker as it recedes from the 
preceding ones; therefore I take, as 
an approximation not far from the 
truth, the square root of the fourth 
term fur the additional velocity com- 
iimnicatcd to the boat by the wind. 
Tlie answer will then be 6 + •s/ 2.94 

6+ 1.716, or 7-716 less than seven 
T|tiles and three quarters per hour. 

It will be seen that I have taken 
the velocity of the wind at twenty ; 
a few miles either w'ay will make but 
little difference, which may be rea¬ 
dily seen by any one who chooses to 
tiy 25 or 30 with the analogy. 

1 am. Sir, 

Your humble servant, 
PADObBWHBBL WlND-ANO-STEAM. 


ouxter’8 scale. 

(CoHchided from mtr 

lUing thus prepared, 1 will now 
encUavour to show the use of Gunter, 
and beg the reader to remember, 
^katbv the help of artifirial numbers. 


called logarithms, we may perform S 
the operation of multiplication and ; 
division by means of addition and 
aubtruction; and by taking the half 
of any logarithm, we find another 
logarithm, which answers to the 
square root of the number expressed 
by the first loguritlim, and divided 
into three parts, tlic cube root, &c. 

Construction of Gunter's Line of 
Numbers. 

Take any convenient scale (sup¬ 
pose one foot), and set the distance 
on your Gunter eciual unity. Now 
this is to be dividca into ten part-s, to 
correspond to the logarithms of t^, 
■hi -Put &c. Now the logarithm of 
^ is equal to 0; therefore the first 
division corresponds to the beginning 
of the scale (we have here nothing to 
do with the indices of the logarithms, 
which only denote whether the num¬ 
bers be whole or fractional). Now 
find the logarithm of which is 
301; take this from your scale (sup¬ 
posing it divided into 1000 equal 
parts), and apply it to your Gunter, 
and you have the point marked 2. 
Again, the logarithm of is 477 i 
take from your scale 477* and apply 
it to your Gunter, yon have the point 
3; and in this manner proeeea for 
all Uie large divisions : and in the 
same manner lay down your small 
divisions to correspond to the loga¬ 
rithms of T^, if 

your scale will Mmit of it, you may 
find your subdivision in tne same 
manner); thus you will have a scale 
expressing the logarithms of all num¬ 
bers from -001 to unity, if your whole 
scale is unity; or of 01 to* 10, if your 
scale is 10; or from • 1 to 100, if 
your scale is 100; and, lastly, if your 
scale i.s 1000, you will have the loga¬ 
rithms of all numbers from unity to 
1000: and lienee, adding any two or 
more of these divisions together is 
the same thing as multiplying the 
numbers they represent on the scale, 
and subtracting any one from ano¬ 
ther is the same as dividing the 
numbers they represent on the scale, 
&c. Now, owing to the smallnesa of 
the divisions (even when your scale 
is a foot long), those small divisions, 
as you approach the end of your 
scale, cannot be divided faito more 
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than ten eaual parts. To be seen 
distinctlyt tne general practice on 
Gunter’s scale is, from the com- 
inenceinent of the scale to the point 
2, to divide it into ten parts or small 
divisions; and f^in, each part to be 
subdivided into n ve parts for the sub¬ 
divisions, from the 2 to the 5, each 
small division into two parts, and 
from 5 upwards cannot be divided 
into more than ten parts to be dis¬ 
tinct ; hence, in the use of the scale, 
when the compasses do not fall ex¬ 
actly on any division, you must esti¬ 
mate, as near as you can, the sub¬ 
divisions. 

Note .—For those mechanics who 
would wish to construct a Gunter 
scale for themselves, 1 would recom¬ 
mend the inspection of some tables 
in Fergusson’s Select Exercises, page 
191 and following; and where they 
will also find full directions for the 
construction of the plane scale, sec¬ 
tor, and Gunter’s scale, at page 206 
and following. 

Use of G untar*a Line of Nurnhers. 

Before giving some examples, I 
must premise, that in all the best 
scales, the numbers from 1 to 10 are 
repeated twice, and form two equal 
and similar scales ; and that when 
two or more figures are used, the 
compasses will often extend beyond 
the second scale; therefore there is 
part of a third similar scale, if nut 
the whole, added, which generally 
extends to the number 2 or 3 only; 
but if your rule is long enough, the 
whole of a third scale is very useful, 
particularly for the cxtractidn of the 
cube root. 

To illustrate the application, 1 
shall give the solution of the exam¬ 
ples proposed by your Correspond¬ 
ents/. L., G. P., and H. S. And first. 

To multiply 46 by 54. 

Place one leg of your compasses 
at the beginning of your scale, and 
extend the other to 46, that is, to 
four of the large divisions, and six of 
the next small ones; then, with that 
extent, place one leg on 54, that is, 
at five of the large divisions, and four 
of the next following small ones, 
and the other will extend to two of 
the large di-.isions on the second 
scale, and four of the next follow- 
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ing small ones, end a little more 
than the half of a division, which we 
will estimate as 80 subdivisions; that 
is, 2000 + 400+ 80-2480, which is 
within four ufiits of the truth, and, 
as before observed, in general siiffi- 
cieutly exact for most practical pur¬ 
poses; but if the scale had been 
large enough to show the subdivi¬ 
sions, it is clear we should hare had 
the true result. 

To divide 2484 by 46. 

Calling 2 in the second or right 
hand scale 2000, and each of "the 
small divisions 100, set yonr com¬ 
passes, with the distance 46 from tlic 
first scale, on the estimated point 
2484, ns near as you can guess; 
you Avill find the other leg, exiendcil 
backwards to the first scale, will 
pitch on the point show’ii at 5 of 
the large divisions and 4 of the 
smaller ones, which is five tens, or 
50, and four units, that is, 50+4=* 
54, the true answer. 

To extract the Square Hoot, of 324. 

Calling the large divisions of the 
first scale hundreds, extend the com¬ 
passes to three of the large divisions, 
two of the small ones, and estimate 
four subdivisions, that is, 300 + 20-+ 
4—324; lay this distance down, for 
convenience, on a Ime drawn on 
paper, and divide it into two equal 
parts; take one of these parts in 
your compasses, and placing it at 
the scale, you will find it extend to 
18 small divisions, that is, 18 units, 
the answer required. 

1 am afraid 1 have extended this 
article to too great a length, and shall 
be thought prolix; but my aim has been 
to explain the use of the scale in a fa- 
' miliar maimer to the workman; and 
though it may lay me under the censun^ 
of many versed in mathematical know¬ 
ledge, it ivill, I am sure, be excused 
by those who look to the motives 
which induced me to he thus minute, 
which is, that practical niathematica 
may be extended as much as possible 
among the working classes.^ If thia 
plan is perseveraa in, it will, I am 
confident, be of incalcuiable boiefit 
to society in general. 

I am, Sir, 

Your obedient servant, 

G. A. S. 
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MINUS. 

Sib, — I have lately been not a 
little amused and pleased with the 
difficulties of your Corrcspoudent 
** Piger,” and the learned lucubra¬ 
tions of his cxplicators: to me (not 
much of an algebraist) the case a«- 
pcars to lie in a nut-shell, and easily 
solvable, as follows. If I am wrong, 
1 should be very much obliged by 
some of your more able Correspond¬ 
ents pointing out the “ why and the 
wherefore.*' 

It is, I believe, a generally admit¬ 
ted principle, that two negatives make 
a positive; and if the ouestion be 
tried by this simple rule, 1 think 
it cannot fail of bringing convic¬ 
tion home to the commonest under¬ 
standing. 

Negativing a negative is making 
that negative a positive If I say 
to a man, “You are 100/. worse 
than nothing," or “ your affiurs are 
— KM)/ ”) he may say to me, “ I 
can negative (or reverse) your asser¬ 
tion three times (or — 3), which he 
cSectually does by producing his 
boftks, and proving that he is worth 
300/ (or + 300/.) The reason of 
this i obvious, as all terms must be 
(<thci negative or positive; and as 
(]t<‘ one is the reverse of the other, 
ii Ailh ws that, if I set out at first 
with a negative, and then bring 
miiUher negative to act upon it, 1 
ri-vcise it, and make it an i0ii-ma~ 
(ire : in fact, 1 deny that it is a 
negative, and, if it is not a negative, 
tl must be an affirmative. Thus — a 
mnitiplied by any number of positive 
ti'iins must still be minus; but, if 
ouce it gets counteracted by another 
negative, it turns round, and becomes 
a positive term. 

I am, Sir, 

\’our obedient servant, 

G. S. W. C. 


nirROVEMENTS OF LONDON. 

Siu,—I observe, with pleasure, 
I'liai you devote occasionally a corner 
of jour valuable and justly popular 
puhlication to suggestions for the 
inpro\eraent of the mcti;opoli3. It 
must be tnily gratifying to every 
nhal>:tant aufl visuor of Londou to 


see what has recently been accom¬ 
plished in that respect, especially in 
the neighbourhood of Palace Yard 
and the new street (bad as it is in 
detail) leading from Pall-Mall to that 
beautiful aud noble spot, the Regent’s 
Park. Waterloo Bridge is above all 
praise; and the intended Quay along 
the bank of the Thames, if properly 
conducted, will, indeed, he another 
vast and important eml>ellisluiient; 
and it is to be hoped the projectors 
will, ill this respect, take for tiielr 
model the beautiful terrace called 
the Boom Quay, at Rotterdam. It 
must be noticed that the Watcihvo 
Bridge and this intended Quay are 
the result of Hidivi<hUiI snliscription 
and enterprise, with which Govern¬ 
ment has nothing to do, thunirh it 
must, at the same time, be ackiiovi - 
ledged that, amongst the leadinu: 
Members of Administration, as i\ell 
as in Parliament, there is a gri'at 
spirit and desire of improvement and 
good taste. 

I join in the hope e.vpressed in the 
letter of “Julius," in your (ioth 
Number, that the front view of St, 
Martin’s Church may be tbronn 
open to the end of Pull-Mall, an i 
that the Custom-House may receive, 
what every one laments the want of 
—a fine^portico in the middle of the 
building, as well as additional gran¬ 
deur in.other respects. But, Sir, 
there is still an opportunity for Par¬ 
liament and Government to keep 
pace w'ith individual subscription and 
c.vertion, and that is, by openiug a 
grand and spacious street from ojw 
pnsite Waterloo Bridge to the cud of 
rottenharn Court Roarl, taking iu 
the line the front of Covent Garden 
Theatre and St. Giles’s Church; this 
would be a grand cornintinicatiou 
and approach to Oxford Sti’eet,which 
is much wanted from the neighbour¬ 
hood of Covent Garden. Near the 
Sfrand end of this new street might 
be erected an exact copy of the 
Pantheon at Rome, winch would, 
indeed, be a truly metropolitan orna¬ 
ment ; we should then have a build¬ 
ing worthy of this great city, and a 
fac simile of the finest proportions 
that either undent or mMem archi¬ 
tecture can furnish, if it be but made 
ULCxact copy of the original, with- 
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out the paltry modem turrets which 
at present msfleure the finest por¬ 
tico in the worm. No spot can be 
more proper for such an erection, 
except, indeed, the site of the Gol¬ 
den Cross,- at Charing Cross, from 
which point it would liavc a grand 
and very picturesque effect, llie 
interior of this building might well 
be appropriated for the annual exhi¬ 
bition of the Royal Academy ; and I 
am certtdn. Sir, that the expense 
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would, be defrayed by a public sub¬ 
scription, mded, perhaps, by a giant 
from Parliament. The public would 
then have something, indecvl, worthy 
their notice and eidmiration, and 
u'ould be saved the labour of wind¬ 
ing up the tedious staircase of Somer¬ 
set House, to a suite of apartments 
badly adapted to the seat of the Fine 
Arts in England. 

I am. Sir, yours, &c. 


SHORT METHOD. OF MEASURING HEIGHTS. 

Sir,—^I beg leave to send you the ful, particularly in measuriRg stand- 
description of a simple instrument, ing ^ber. 
of my own construction, for ascer- 1 am. Sir, yours, &c. 

taining Heights without calculation, Samuel Maxnlxt. 

which may some time be found use- Worcester, Sept. 4fh, 1824. 



Descriptimt. 

Construct a square (ABC D,^ fig. lst,l 
of any given size; divide the side (B C) 
into ten cqudL parts, and number them 
from B to C; subdivide each of these 
inotten, and continue these equal di¬ 
visions on the straight line (BCEF) 
to any distance; but to twice the length 
of B C, as at F, will be found quite 


sufficient. Draw straight lines from 
all the divisions in B F to the point A, 
as FA, EA, CA, &c.: cut out the 
square (ABCD), and paste it on a 
board or frame; place two sights on 
the side (AD), and let a plummet be 
suspended by a fine thread from the 
point (A), and the instrument (ABCD) 
IS complete. 


n 



To find the height of an object hav¬ 
ing the base (K G) given (fig. 2nd). 

lxK>k through the sights (DA) at 
the object (H), and the plummet-line 
will show its height, in decimals, to 
the hundredth part of the base (KG). 
For example: suppose the base (K G) 
to be 65 feet, and,looking through the 
sights at the object (H), the .line 
■lands at 63: then65 x .83a53.95 feet, 


the height of the object. It would, 
however, be most convenient to let 
the base (K G) be 10 or 100 feet, yards, 
&c.; then the plumb-line wiii show the 
height at once, without even multipli¬ 
cation, but to which, of course, the 
height of the eye must be added. 

And, by a little calculation, the 
height and distance of an object may 
be found, fhe base of which is inacoea* 
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•ible: thus, if at K tlie plumb-lina 
•taod at .73, and, by movinR 40 yards 
in a direct line from the object to L, 
the plumb-line cut .47, what are the 
heig|it and distance ? 

L6tM=(gh) andj^oig-, 

•hen ,73y^x, andalsoy+40x .47»«xi 

therefore .7.3y =>.47y +18.80, andy the 
bases 72.3 yards, 

and X the beightn52.78 yards. 


read’s vitrified pipes. 

Sir, —My attention has this day 
been arrested a letter in No. 61 
of vour Alagazme, from a ** Lover 
of Useful Inventions,” who, in al¬ 
lusion to Mr. John Read’s Patent 
Vitrified Pipes (baked pipes, as he 
is pleased to call them), for raising 
water, asserts that they ly no means 
tiHSwer the intended purpose. That 
such an assertion should be made in 
the face of a great number of facts 
to the contrary, and at a time when 
every e.vpectation of the utility of 
these pipes is fully realized, ana the 
merits oi the invention substantiated, 
by an extensive application of them 
for drawing water from wells in 
various parts of the country, is 
.somewhat extraordinary, and dis¬ 
covers a feeling not very credit¬ 
able to a promoter of inventions 
and the arts. Having some know¬ 
ledge of the utility of Mr. Read’s 

E , and know^ ihat he is 
df at this time engaged in 
some part of .Sussex in laying them 
dmvn, I feel myself called upon to 
vindicate their merits as far as in 
my power. As an antidote to the 
ross misrepresentations in the letter 
allude to, I shall briefly state one 
nr two facts that are within my own 
knowledge, and of which aiw other 

P erson may satisfo himself. Mr. 

erigo, sen. of Hawkhurst, Kent, 
had a pump constructed of the 
atent earthen j^ipes, in 1816, which 
as continued m perfect condition 
and action ever since, with the ex¬ 
ception of a very slight repair after 
the severe frost in the year 1822. 
In this instance the pipes were laid 
at the depth of fifty feet. Mr. Wil- 
liacD Nuakes, of Ticehunt, Suraex, 


had a lead-pum^ taken up from a 
well on his premises, fifty reet deep, 
audrcplacca it iviththe patent eaith- 
en pipes for less than one-third of 
the expense of the lead-pump. This 
was done in 1819 or 1820, and the 
pump has continued to act well ever 
since, 'fhe truth of this may be 
known by applying to Mr. Noakes, 
hop-factor, in the Borough, South¬ 
wark. 

It is true that some defects were 
discovered in the early stages of Mr. 
Read’s experiments (and what in¬ 
vention, which requires perfection 
in every part, has not been attended 
by some crosses or other ?); but 
even these may have arisen more 
from collateral circumstances than 
from the intrinsic qualities of the 
pipes themselves—such as in stiff 
clay soils, from injury being done to 
the pipes by the contraction of the 
earth, and, in some instances, by 
severe frost, which will, at times, 
even burst leaden pipes; but even 
such difficulties as tWsc have, by 
practice and experience, been en^ 
tirely obviated. 

I am. Sir, 

Vour humble servant, 

R. Stanynouout, 

Ne%vington, Surrey, 

Nov. 24, 1824. 


METHOD OF FRBPARIVO SODA 
WATER. 

Soda Water is prepared (from pow¬ 
ders) precisely In the same manner as 
giiiver beer, except tliat, instead of the 
two powders there ineiUioned, the two 
following are used;—For one glass, 30 
grains ot carbonate of soda^ for the other 
glass, 25 grains of tartaric (or citric) 
acid. 


INSTANTANEOUS PRODUCTION OF 

. CURDS AND WHBY FROM BULK. 

A vei'y ready and elegant mode of pro¬ 
curing curds, and also a pleasant acidu¬ 
lous whey, is. by adding to a dassfiil 
of milk a little solution of citnc acid, 
taking care not to add too much: au 
experiment or two \rill readily show 
the quantiiy necessary to c^ct the pur¬ 
pose. 



( 169 > 


PORTABLE HAND-MILL 



Sir,—A Correspondent asks (vol. 
II. page 383) for a ** Plan and De> 
scnption of a Portable Hand-Mill.** 
1 beg leave to forward one, which is 
very simple in its construction, and 
not likely to be injured in travelling. 
F have had an opportunity of seeing 
it used with success for several years 
without its requiring any repair. Your 
Correspondent desires that it might 
take up but little room j this, how¬ 
ever, is hardly to be expected with¬ 
out a considerable augmentation of 
labour in grinding, as the only part 
that could be dispensed with is the 
wheel, instead of which a second 
handle might be substituted, pre¬ 
cisely similar to that marked r. 

Description. 

Fig. 1 represents a side elevation: 
(ig. 2, a front elevation of the mill; a is 
an uuright, to which the body, b, of the 
millls tixed by means of the screw bolts 
AAbi c, a handle attached to the spindle 
ti, which passes through the body of the 
mill; e, another handle fixed to the 
wheel, /, which revolves on the ex¬ 
tremity of the spindle, and serves to fa- 
cMitate the turning of the mill ; g, the 
hopper; 1, the valve: m, a small door, 
for the purpose of occasionally removing 


the bran which may accumulate in the 
interior. It will take entirely to pieces, 
and occupies no very considerable spare. 

The one from which this drawing 
vvas taken, was purchased in London, 
a few years since, at a trifling ex¬ 
pense ; but, as I have forgotten the 
name of the maker, I can give no 
information to your Correspoudent 
on that head. 

I am. Sir, 

Your obedient servant, 

\V. H—s. 

Cliathara, Aug. 22, 1824. 


WATCH KEYS. 

Sin,—It will afford satisfaction to 
myself and others, if any of your 
ingenious Correspondents can sug¬ 
gest a good reason fur the alteration 
that was introduced about twenty- 
five or thirty years ago in the con¬ 
struction or Watch Keys. JSo com¬ 
plete, indeed, has the change been, 
that it is now nearly impossible to 
find, iu any shop, a key on the old 
mechanical principle, which yet, in 
my humble opinion, ivas admirably 
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adapted to its purpose, and much 
superior, both in convenience and 
equability of winding', to the modem 
or straight key, in tlie employment 
of which the ’motion is necessarily 
intermitted and jerking. If it be 
attributed merely to the caprice of 
fashion, I should say, that however 
allowable it may be to sacrifice to 
that idol in things indifferent, in 
those of pure utility we should en¬ 
deavour, in the first place, to ascer¬ 
tain the best inventions, and then 
rcsoh e to ailliere to them until they 
shall be superseded by obvious im¬ 
provements. 

I am. Sir, the well-wisher of your 
instructive publication, 

SeNEX; 


^£W VOLTAIC MECHANIC POW'ER. 
(rUKTHER DEVELOrMENTS.) 

From ‘he Chemist. 

That the powerful agent. Voltaic elec* 
iririty, is speedily destined to pass from 
file laboratory to the workshop, is not 
disputed by any per.4on with whom we 
have conrersed, or from whom we have 
heard on the subject. It is admitted to 
be applicable as a mechanic power; but 
the suggestion is so novel j that no expe¬ 
riments hare yet been instituted to ascer¬ 
tain its adrantaees. All the mighty ef- 
li-rts in nature of what Ls called electri¬ 
city are not known to us; but that it is 
the active agent in most of the changes 
of the atmosphere, and in producing 
many otliur important phenomena, is 
clearly estabrished; and by borrowing it, 
tlicreforc, we may ex|)ect in timealniost 
to eiiual, by our labours, some of the 
minor but stupendous works of Nature. 
It was an obst-rvution of that illustrious 
man, Lord Clianccllor Bacon, " Tliat 
mail can only subdue Nature by obeying 
her law-iand in the same manner we 
may say, that mail can only hope to equal 
her operations by working with lier in- 
struments./i'hc connexion betwixt com¬ 
mon electricity and Voltnic electricity is 
clearly dcmon-strable, and the connexion 
between, or rather the identity of, com¬ 
mon electricity and lightning has been 
long known and admitted, 'llius we have, 
in the Voltaic battery, manifested indeed 
by some unexplained causes, but mani¬ 
fested in such a manner as to be per¬ 
fectly at our command, the same agent 
which hurls lightuii^ through the sky, 
and which is so terrific, that, till science 
explained its origin, it was considered 
las an indication (H the ire of an avenging 
drlty. It if this agent which we stated 
in our lastNumbe, might be httreAveed 


into use as a mechanic moving pwrr, 
and of which we then promised some 
fm'ther developments. 

The objections stated to our protmsal 
amount in substance to two. The first 
is, that the expense of generating a sut- 
ficiency of the two gases wilj be so great, 
in proportion to the quantity obtained, 
tliat it can never be so economic a power 
as steam. 'I'he value of this objection 
amounts to this: coals are now compa¬ 
ratively cheap in England, and copper, 
zinc, and .siilpimric acid, comparatively 
dear. But there are countries and situa¬ 
tions in which fuel is scarce and dtMir ; 


and 111 such.it may be advisable to think 
at least of a V'oltaic mechanic engine. 
But those who make tiiis objection are 

S uite in the dark as to the quantity of 
1 C gases generated by a Voltaic battery; 
110 experiments, hi fact, have ever been 
made to ascertain what quantify of ga.ses 
are produced with a given Voltaic bat¬ 
tery w'ithin a given time. This is a point 
we mean to ascertain, butliave not yet 
been able. We may observe, howeier, 
that the quantity we may produce will 
always depend on the size of the instru¬ 
ment and extent of the metallic surface 
exposed to the actidu of the add ; and if 
wc choose to add to the number and size 
of the plates, we may decompose an in¬ 
definite quantity of water. 

'file expeuse of a Voltaic battery, ac¬ 
cording to the diarges of the philosophi¬ 
cal and mathematical iiLstrumeut-iuakeni 
about totvn, is, for each trough com¬ 
plete, containing ten |mir of plates, of 
four niches square, the size or those at 
the Royal lustitution, on Or. Wollaston's 
plan, 2/. it. I making the expense of a 
battery of 400 pair of plates By tlie 
ordinary method of connecting the plates, 
such a formidable battery will cost, for 
each trough of ten pair, U. 14r.; making, 
fur the whole, &il. With the ordinarv 
w'ear of such a battery, it is calculated 
that it will last two years. Let us sup¬ 
pose that our.s will be more frequently in 
action, and will la.<st one year; then the 
capital required fur such a battery will 
be only 88f. per year. 'I'he troughs also 
do not wear out like the metals, and 
therefore want no renewing. They cost 
10«. each. Tlie acid employra costs aliout 
3d. per lb. buying it from the dealers in 
London. The proportion recommended 
by Mr. Brande is i lb. of add to 6ilbs. 
of water: and supposing it takes 20 lbs. 
of this liquid for each trough fcoaie - 
quently one-tbird of a pound of add), 
and that the add requires to be renewed 
once every day, we shall have for the 
daily expense of the acid 3t.4d. The 
labour of managing this part of the bus!- 
ness^U be a mere trifle ;,and as the 
mode of operating will produce almost a 
perfect vacuum, wc say, that for the 
daily expense of 3». id. and a cMtal 
advutceo of somewhat less than lOOf., 



IRISH POIilSll—^THK STBAM-QL'N FOLIiY. 


171 


we may get a very considerable powei: 
tiie cost of its application is another 
thing, and must he decided by other 
principles. 

In this estimate of tlic expense of a 
Voltaic battery, it must be rccoUccted 
that we have taken the price which plii- 
losophicul instnihieiit-makers, who are 
men of talent and ingenuity, and are 
paid accordingly, charge for these things; 
and that the uitirle they .supply is hiiishcd 
with great neatness and care. For Voltaic 
batteries to pn)duce a luochauic power, 
we should go the cheapest nncl ino t 
economical way possible to work. Ta!»iiig 
this into consideration, we have no he¬ 
sitation in saying, that whenever Voltaic 
batteries slio'uld be articles of regular 
liianufacturc, and there were a considef- 
.ible demand for them, that their price 
would he reduced more than onc-half. In 
our opinion, it is a rnnsiderable reconi- 
uieiidation of theVoltaic mechanic pouer, 
that all the materials which go to pro¬ 
duce it arc, in a great measure, the 
product of labour, and will get cheap as 
that labour is more efficient. Another 
thing also which inquires to be ob> 
served, is, that the copper and zinc and 
the acid employed would not be anni¬ 
hilated, and might be recovered; con- 
semiently, the expense of supplying these 
articles would belittle mord than the ex- 

E eiisc uecessaiw to recover them after 
eing used. We have, in fact, decom¬ 
position and recomposition, both ot the 
water from which we procure the gases, 
and of the materials by which we decom¬ 
pose that water; and the power we ac¬ 
tually employ, or consume, is only that 
immaterial agent which is made mani¬ 
fest on the decomposition and recompo¬ 
sition, and which, as it is measureless, 
is inexhaustible. 

Even if it sliould turn out that galvanic 
electricity, employed to decompose water, 
and inflame the gases, is an exfiensive way 
of getting power where fuel is cheap, a 
pohit, however, which is not ascertained, 
for nobody has made any experiments 
concerning it, the suggestion may still 
be of great utility where fuel is dear, or 
where it cannot be procured. Even where 
it is cheap, a Voltaic mechanic power may 
still have some recommendations. The 
space into which it may be put is small; 
it eniits^o sihell, and sends forth no 
smoke; n will nnuoy nobody, and never 
be a nuisance; it does not depend for its 
operations on Uic elements; the mate¬ 
rials necessaiy for it 31*0 all easy of car¬ 
riage j and it ntay thus peihaps scr\'e to 
equalize the gifts of Nature, aud liberate 
industry and the arts from the fetters of 
local restriction. 

'Fhe other olflrction, which applies to 
working explosive engines, which a Vol¬ 
taic ihecbauic engine will be, shall be 
considered in our next. 


IRISH POLISH. 

Sir, —From p^cGd, NiimherGO, 
of your Magazine, I find that a 
statement of mine was misprinted 
in page 272 of vol. ii. Your “ Con¬ 
stant lleadcr,” in his third <{uestioii, 
asks, Withvvivdtis if. (viz. the polish) 
to he “ zeashed oft’?” My receipt 
ought to have been printed, “ well 
mpid off,” and with tlic finest old 
linen that can be bad, till dry. 

This is not Fiettc/t polish, but old 
L'Lfi. It applies to new furniture 
in particular, for, if any tiling else 
hilt, been used before, it must be 
taken oft' before this process is com¬ 
menced. Ink may be spilt upon it, 
when it is complete, without stain¬ 
ing. I tiiink all inquiries are an¬ 
swered, wlieu I state that there is 
not any thing to be done before you 
put on the mixture, but to have the 
Mood very well cleaned; because, 
after that is put on, it will exhilnt 
the state of the W'ood, whatever it 
may be, and there is then no re¬ 
medy but to scrape all off and begin 
again. 'When the polish is complete 
and hard, if the wood should be 
marked by the bottom of a cup or 
glass, that must be w’ell washca off 
ivltb cold soft water before you put 
on any of the mixture, otlienvise a 
few coats of the varnish will only 
keep that mark there, and make it 
more visible from being polished 
over. 

I am. Sir, 

Your constant reader, 

Jo.siAS Murray. 

Dublin, Nov. 21,1824. 

THE STEAM-GUN FOLLY. 

nic letter of the “ (lun-Spongcr,” 
given in our last Number but one, 
showed very clearly the erroneousness 
of the statcment.s which have been re¬ 
cently put forth by Mr. Perkins and 
his mends respecting the superior 
powers of steam, as compared with 
gunpowder, in propelling shot. It now 
turns out that the invention is only 
useless, but has been rraeatedly tried 
before, and failed. General Ohas- 
seloup proposed the employment’of 
steam guns for the defence of places 
in ; and Mr. Watt, as stated by 
Veritas, vol. ii. p. 234, tried the ex- 
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perimcnt long before. It is also a 
fact, that Hornblower, thirty years 
ago, constructed a steam-rocket, 
though this is not generally known. 
General Chasseloup, however, seems 
only to have had a notion of such a 
thing, and to hare formed no definite 
plan on the subject. In 1814, M. 
(Tcrard, an officer of Engineers, con¬ 
structed a weapon of this kind. The 
boiler was moved on a carriage, and 
supplied steam for six gun-barrels, 
the breeches of which could he opened 
at pleasure. On turning a handle, 
the six barrels received a ball and 
the steam at once. The longest 
shots were made by turning the 
handle slowly, and 180 balls were 
thrown in a minute Two cassoons 
attended the machine with fuel and 
bullets. A certain luimber of these 
instruments were made for the de¬ 
fence of Paris, but were destroyed 
ou the Allies entering that city in the 
above-mentioned year. 

'I'hc application of steam in this 
way, even on the high pressure sys¬ 
tem, is found, on experiment, to be 
only substituting a less for a more ef¬ 
fective instrument. The following 
explanatory observations on the sub¬ 
ject we extract from The Chemist : 

“ The expansive power of water 
compared to that of gunpowder is, 
perhaps, on the whole, greater; but, 
in first of all converting it into steam 
before it is used, the larger part of 
that expansive force is destroyed. 
If a drop of water get within a 
mould in which metm is to be 
poured, its expansive power is so 
great as to scatter the whole mass; 
but, by the application of heat to 
water, in a certain free space, this 
power is diminished in proportion to 
the size of this space. Ivow, first 
to heat and then to boil water, is a 
great loss of this power; and, as 
Mr. Perkins has not compressed 
steam so as to make it manageable 
beyond 500 atmospheres, while the 
explosive force of gunpowder is 
more than 1000, it is plain that his 
invention substitutes a less for a 
greater power. If, however, the 
fneUity of' loading and discharging 
the piece,which belongs to the steam- 

! ^un, and is its distinguishinff excel- 
snee, could not be impartea to the 


powder-gun, the steam might be 
preferable. This, however, <mcs not 
seem to be an impracticable prubleni. 
With the present perfection of oiir 
mechanical instruments, and our skill 
in casting, it seems not impossible to 
make powder-guns which shall be 
loaded at the breech. When this is 
effected, powder will he assuredly 
superior to steam. Nor does it seem 
impossible to make a gun wliu-h shall 
be connected' with a reservoir both 
of powder and balls, and by moans 
of a mechanical contrivance to ha\ c 
a certain quantity of this powilor 
and a single ball propelled into the 
chamber "of the gun, and discharged 
at any given rate. AVe take no de¬ 
light in instrumciits of destruction; 
but we recommend those who do, 
rather to turn their attention to the 
mechanical improvements of which 
powder-gmis may be susceptible, 
than to have recourse to steam. The 
principle of all improvements must 
be to load the gun at the breech.** 


ALLAN’S DIVIDING ENGINE. 

Sir, —'fhe Correspondent who 
inquires, in No. 65, fur Mr. Allan’s 
Dividing Engine, is informed that 
Mr. Allan is (lead, and that his son 
has since sold it t«> Mr. Cooke, the 
optician, of Wapping, but I do not 
know whether it is in use beyond .Mr. 
Cooke’s own trade. 

I am. Sir, 

Yours respecthilly, 

Nov. 27, 1824. + 


PREPARATION OF GINGER BEER 
POWDERS. 

Take two drachms of fine loaf sugar, 
eight grains of ginger, and 26 grains of 
carbonate of potash (all in Ane powder); 
mix them intimately in a Wcdgwo«>d’s- 
ware mortar. 'I'ake also 27 grains of 
citric or tartaric acid (the first is the 
pleasantest, but the last the cheape.st). 
Tlic add is to be kept separate from the 
mixture, 'llie fleer is prepared from 
the powders thusTake two tumbler 
glasses, each half Ailed with water i stir 
lip the compound powder in one of them, 
and the acid powder in the other; then 
mix the two liquors. An effervescence 
takes place—the beer is prepared, rid 
may be drank off. It must be drank off 
direcUy, or It will become fkit. 



( 173 ) 

FORMING AN OVAL, OR ELLIPSIS. 



Sir,—^T lic following method of 
drawing the Oval or Ellipsis, not 
generally known amongst mecha¬ 
nics, may prove useful to some of 
your numerous readers :— 

To form a semi-ellipsis, draw the line 
A, fig. 1, and, at the height of the re- 
QUircd arc, the parallel line B, and at 
the required length of the base the two 
lines C and D; equally divide the line 11, 
as at K, and the portion of the line B 
, from E to F, into as many equal parts as 
may Ik: thought sullicicnt, and divide the 
line FG to answer to the line EF in 
number of divisions. Proceed the same 
with the lines H K and H I, and then 
draw the cr<)S.sing lines, commencing at 
E; carry the line to the first division 
below F on one side, to the first division 
below H on the other, and the remain¬ 
ing lines as seen in the figure. 

The method of drawing the oval, or 
egg-shape, will be easily seen hy a refer¬ 
ence to fig. 2. Any elliptical figure what¬ 
ever may be drawn by this method, by 
vtuying the ufimber and situation of the 
divisions. 

I am, Sir, 

Your obedient servant, 

R.H. 


TBJE SCREW QUESTION. 

Sib,—-I am really sorry that I 
should have given ofihnce to your 


worthy Correspondent “A.” He 
may rest assured, however, that not 
one of your Correspondents has a 
less desire to give offence than Nichol 
Dixon ; and although 1 may have 
run rather into an Wtreme in my 
remarks on his explanation regard¬ 
ing the Screw-driver, yet 1 hope he 
will be liberal enough to forgive me. 
He ought, however, to have recol¬ 
lected that, before he contradicts the 
statement of any Correspondent, he 
ought to keep in view the excellent 
motto prefixctl to No. 31 of the 
Mechanics’ Magazine. 

“ 1). H. In—v” has also been sar¬ 
castic enough; but the view he takes 
of the subject, although correct in 
some points, is, in my humble opi¬ 
nion, materially wrong in others. 
“ X. Z.” liowever, has not effected 
his position ; and “ T.” says, that 
he is perfectly satisfied that the less 
elasticity the better. There k, un¬ 
questionably, a limit to the clastic 
force of the screw-driver; hut I am 
yet firmly of opinion that, through 
Its agency alone, we can account lor 
that superior ease which every me¬ 
chanic must have experienced when 
using a long, instead of a short screw¬ 
driver. 
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I shalj, shortly after Yule time, give 
you my ideas on this subject, which 
are at perfect variance with those 
of your other Correspondents ; and 
until then, 

1 am, Sir, 

Your obedient servant, 

•Nichol Dixon. 
Red Lioti-street, Clcrkemvell, 

Nov. 25, m24. 


TO PREFAHE LEMONADE. 

Mix one part of citric acid with six 
parts of hneiy-poauded loaf sugar: a very 
nue diyleinoMMeis thus prepared, which 
may be presen-cd for any length of time. 
The quantity of this mixture necessary to 
be put into a glass of watet, to make a 
plea.sant drink, must be regulated by the 
taste of die person using it. 


SAFETY FOR THE DEAD. 

Siu,—A Correspondent, under the 
liead of “ Safety for tlie Dead,” rccom- 
ineuds the placing a (xmiid of gunpowder 
in the cutlin in some detonating me¬ 
dium ; so that, upon tlie removal of tlie 
lid, an explosion may take place, and the 
person.s near it be destroyed. 

He writes upon a subject which he 
does not contemplate in all its bearims. 
Medical students must Jiaru subjects, or 
they must be turned upon the public ig¬ 
norant of tlieir profession; as it is well 
known to all surgeons, that neither 
(ilates nor models will answer the end 
proposed. 

A body a'.readycosts sixteen or eiglitecn 
fuineas, and were T. P. A.’s plan put in 
yractice, tliey would be at double die 
money, from tiie iiici'eased risk. As to 
treveuting the practice, that is impossi- 
Ke under the present system. 

(n Paris you never hear of a grave 
ftbbery, and fur tiiis plain reason: the 
tidies of paupera and unowned per- 
tms may be procured for a few snil- 
*iigs (franc.i) by proper application ; 
an<i the Frencli surgeons are, in conse- 
^i^itence, able anatomists and clever prac¬ 
titioners. 

The contrast between them and our 
half-ed^t^ young men was strikingly 
e.veniplificd in die beginning of the la.'^t 
war. The French soldier* were attended 
by men Who had di<‘sected^ and our un¬ 
fortunate fellows fell often into the hands 
of those who had not dissecteil: iheciui- 
scqueiices are obvious. Look at the state 
of niedical science in Turkey and Russia, 
where dissections arc not permitted, and 
let me ask T. P. A. how he would like to 
bt obliged to Aubmit to. an operation,. 
or replacing a dislocated limb, by one if 


dieir surgeons ? It is a notorioits fact, 
that the wounded Riissiaus immediately 
surrendered to the French, on purpose to 
be placed under the care of tlie French 
surgeons. 

Of two evils. Sir, it is wdse to clioiwe 
the lesser; and unless T. P.A. will in¬ 
duce our legislature to adopt ^ie Parisian 
plan, it is better that graves .sboiitd be 
robbed, than tlic living mangled, imd :tb- 
solutely murdered, by igiioruut surgeons. 

I am, SVr, yours, &c. 

Sai'ety for the Liviso. 

Bristol, Nov. 14,11124. 


EXPANSION OF WATER IN FREEZING. 

Sir,—I t appeai-8 from the letter ot 
T. H. Number 6^1, p. 1U3, that 1 have 
not exactly understood the particular 
law of the expansion and conliacUou (»t 
water, to which the term miracle is ap¬ 
plied in the article copied from “ The 
Chemist." 1 apologise to tlie Chenii.''t 
for my misapprehension, and 1 tiiunk 
T. H. for his correction. T ccrlaitily had 
not reiai Professor Leslie’s E.xpciimentb 
on producing Artificial Cold, or 1 should 
not have asserted, iu Number 62, n 
that water freezes slowly in cl«set! vi">- 
scls. I fell into tlie error from having 
read it as a fact, some-few years .igo, 
in a work at that time of some anthuru). 
I am, liowever, not yet couvineed th.if 
the mixture of air with ice is not partly 
the cause of its fioatiiig iijion water ; for 
wliat results from the experiments of tlie 
learned Profe.s.sor? IPliy tliis, that the 
ice produced by water frozen in u.s com¬ 
plete a vacuum us can he made, is con¬ 
siderably heavier than ice produced in 
the ordinary operation of nature j aud, 
therefore, I will contend, that this fact 
i.s very much in favour of my gratiiitoii.s 
assertion, as T. H. i.s plcasm to call it. 
Perliaps, Sir, I will be compared to tiie 
Schoolmaster, in the beautiful poem of 
Uoldsuiith, of wiioiii he says— 

" For r’en though vantinisli’d, ho would argni- 
still.” 

Rut ( am seeking knowledge, and there¬ 
fore provoke inquiry, even at tlie risk of 
still fiirtlier exposing my own ignorance; 
and 1 would not have any of iny brother 
Correspoiidcnts be afraid of sporting a 
rnudotn opinion now and then, for the 
sake of ac(|uinug information. We can- 
IK •. all be equally wise; but let ms follow 
the advice of Solomon,who.vays, “ Wis¬ 
dom is the princifial thing; therefore get 
wisdom.” 

The beneficial consequences on the 
economy of nature, in the conversion of 
water into ice, cannot have escaped the 
most casual observer; at the same time 
it iiiust be admitted, that some incoii- 
veaiepcea are produced by it llie Aaiiie 
cause which pulverizes the dayey, stub- 
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I)orn Roil of the former, splits an^’cnds 
bis finestoaks; anil that frost whicli dH'I- 
lovvs our parsnips simiIs uur potatoes. 

I remain. Sir, yoar^, &c. 

Gfxidus. 


FRENCH AND ENGLISH GUNPOWDER. 

By a report lately made to the 
Minister of War in France, it ap¬ 
pears that the beat powder made m 
that country is composed as follows : 
In 100 parts 78.00 saltpetre, 12.88 
charcoal, 9.12 sulphur. The best 
Dartford powder contains 79.70 salt¬ 
petre, 12.48 charcoal, 7*82 sulphur. 
A litre of the former weighs 905 
grammes, while a litre of tKe latthr 
only weighs 857. The difference of 
density is occasioned by being sub¬ 
jected, in the manufacture, to dif¬ 
ferent ilegrccs of pressure,- aud it is 
stated by the French chemists, tliat 
the more dense the powder, so as 
not to check the combustion, the 
l>otter. The strength of the French 
powder of this density is consider¬ 
ably greater than English powder; 
but reduced to the same density, they 
are nearly equal. But the French 
powder with which these experi¬ 
ments wore made, was the patent 
powder of M Bouchet; aud prior to 
his improvements, the best powder 
in France was 3-20ths less strong 
than that made in England. The 
comparison was made with Dartford 
powder; we believe, how'ever, that 
a still stronger powder was, for a 
short time, made in England. 


INQUIRIES. 

NO. ."^S.—CALCULATING RUNNING 
WATER. 

Sir, —should like to be informed, 
through the medium of your Maga¬ 
zine, of a correct rule to calculate 
the quantity of water that will run 
through a rectangular aperture cut 
in the side \ai the surface) of a ves¬ 
sel, kept constantly full, in a given 
time. 

I have seen the following rule in 
an old treatise on Hydraulics 

5,34/2. A. T. S h, calling A the area 
of the aperture in F, at S the time, and 


/« the depth of the aperture iu feet’ 
Tlijs, says the writer, reduced in the 
ratio of li to 1, will give the true 
quantity discharged, nearly; but, 
from actual experiment, 1 iind that 
this is not a correct rule ; and if any 
of your learned Correspondents will 
give one that is, I shall be obliged to 
them. 

I am. Sir, 

Your obedient servant. 

Aqua. 

NO. 79. —MARINE STEAM ENGINES. 

Sir, —Several readers of the Me¬ 
chanics’ Magazine, in this place, are 
anxious to be informed, by some of 
your practical Correspondents— 

Ist.—WTiat ought to be the weight 
of a wrought iron boiler intended 
for a marine engine of twenty-horse 
power ? 

2ndly.—With what metal are the 
improved sliding valves and nozzles 
of marine engines now faced, and is 
there any nicely required in the mode 
of packing them ? 

3rdly.—Is a fly-wheel a necessary 
appenaage to a marine engine ?—if 
so, what proportion should its dia¬ 
meter bear to that of the paddle- 
wheel ? 

I am. Sir, yours, &c. 

JUVENIS. 

Chester, Nov. 17, 1824. 


NEW PATENTS. 

To Joseph Apsden, Ijeeds, Yorkshire, 
bricklaj cr; for nis new invented improve-* 
inent in the mode of producing an arti¬ 
ficial stone. Sealed the 21st or Octobev 
—two months for enrolment. 

To George Dodd, St. Anne's, West¬ 
minster, engineer; for certiun improve¬ 
ments on fire-extiiuniishiug machinery. 
October 21—six months. 

To George Samuel Harris, of Carqline- 
place, Trevor-.squaie, Kniglitsbridge, 
(Jent.; for his new inveiite(i tniiciiiue, 
for tlie purpose of giving the inoxt effec¬ 
tual and extensive publicity, by (i.i> aud 
by night, to all proclamatrous, notices, 
legal advei'tiseiuents, and other purposes, 
to which the same maybe applicable, 
destined for universal iuformattoit, and 
which will henceforward render itmie- 
I'cssary the defacement of walls aud 
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houses in the metropolis and its vicini¬ 
ties, by biU-itirking, placarding, and 
chalking, wliicli latter practices have be¬ 
come a great and oflTcnsire public nui¬ 
sance. October 21—two months. 

To John Lineford, Nottingham, lace- 
niachiue manufacturer; for his invention 
of certain inipruvemcuts U|)on machines 
or machinery, now in use for the pur¬ 
pose of making tiiat kind of lace com¬ 
monly known or distinguished by the 
uainc of bobbin-net, or Buckingham- 
sbire lace uet. Nov. 1—sis months. 

To the Rev. John Somerville, A.M. 
Minister of the Parish of Carrie, Edin¬ 
burgh : for having inveuted a method, 
applicable to fowling-pieces or other fire¬ 
arms, by which mettiod all accidental 
discharge of the said fire-arms will be 
completely prevented. Nov. 4—two 
months. 

To John Crossley, Cottage-lane, City- 
road, London, Gent.; for a contrivance 
for better ensuring the egress of smoke 
and rarefied air iii certain situations. 
Nor. 4—$i.K mouths. 

To Tlionias Richard Guppy, Bristol, 
Gent.; for certain improvements in 
masting vessels. Nov. 4—six months. 

To Joiin Head, Banbury, hosier 
(Quaker); for certain improvements in 
machinery, fur making cords or a plat 
fur boot and stay laces, and other pur¬ 
poses. Nov. 4—four nioiitlis. 

To William Church, Birmingham, 
Esq.; for certain improvements iii au¬ 
gers and bits for boring, and in tlie ap¬ 
paratus for making the same. Nov. 4— 
six months. 

1 o William Bu.sk, Broad-street, Esq.; 
for certain improvements in propelling 
ships, &c. Nov. 4—six months. 

To John White, the younger, and 'flio- 
mas Sowerby, Bishop Wearmouth, Dur¬ 
ham, merchants; for tlieir impnived air 
furnace for the purpose of inciting or 
fusing metallic substances. Nor. 6— 
four mouths. 

To John Moore, Broad Weir, Bristol, 
Gent.; for his discovery of a certain ad¬ 
dition to, or improvement upon, the 
steam engine, or steam engine appara¬ 
tus. Nov. (i—six mouths. 

To T. Cartmell, Doncaster, York.shire, 
gun-maker; for his invention of an im¬ 
proved cook, to be applied to the locks 
of guts, pistols, &c. for the purpose of 
firing the same by pcrcuasion, acting 
either by stdf-priming or otlierwise, and 
whereby the priming is rendered wliolly 
impervious alike to the wind, rain, or 
damp. Nor. S—two months. 

To Charles Heathem, Maid.stone, 
lime-burner; for bis new method of 
constructing furnaces or kilns, for the 
more speedy, efTectoal, and economical 
manufacture of lime, by means of apply- 
iof, directing^ and limiting the flame 


and hcatarii^ing in tlie manufacturing or 
burning coal into coke, and thus making 
lime and coke in the .same building, and 
at tlie same time. Nov. 11—two months. 

To William Leathy, Great Guildford- 
street, Southwark, engineer; for va¬ 
rious improvements in machinery or ap¬ 
paratus used in the making ot bricks, 
and ceitaiii improvements in the drying 
of bricks, by the means of flues anuf 
steam. Nov. 11—six months. 

To Pierre Brunet, Wimpole-streef, 
Cavendish-square, London, merchant: 
in consequence of a commuuicatiou 
made to mm by a certain foreigner re¬ 
siding abroad^ with whom he is con¬ 
nected, he is in possession of an inven¬ 
tion of a furnace made upon a new con- 
Bti-uction. Nov. 11—six months. 

To Joseph Clisild Daniell, of Stoke, 
Wilts, clothier; for certain improve¬ 
ments in dressing woollen cloth. No¬ 
vember 20—four mouths. 

To Isaac Taylor, jun. of Chipping On- 
gar, Essex, Gent.; for his new-invented 
cock, or tap, for drawing off liquids. 
Nov. 20—four months. 

To William Rhodes Baulins, Hoxton, 
Hackney, brick-maker; for his improve¬ 
ment in the cou.structiou of clamps for 
burning of rain bricks. Nov. 20—six 
mouths. 


CORRESPONDENCE. 

The Supplement toV^oI. If. containing 
Preface, Titles, and Index, is now pub¬ 
lished. We regret that it has been so 
long in appearing. 

Communications received from—A. F. 
Climax—M. S.—A Country Smith—Na- 
droj Sanioht—^A Correspondent—M. W. 
—B. S. (who mil hear from ns shortly)— 
R. W. B.-H. B. Wag—A School-Boy— 
Anne—J. W.—W. C.—J. B.—^A Constant 
Reader and Old Man—^'I'affy—G. W.— 
F, Joyce—M. J. R.—G. A. S. —Inquisi¬ 
tor—F. F.'^N. Noluet—^A Becclesian—A 
Neglected Pupil—T. M. B.—J. S. x — 
Red Ink—G. W.—Hands and Feet-J. E. 
Coombs—^A Journeyman Coachmaker— 
Y. y.—Philo-Mechanicus—A Subscriber 
at Bradford—Wro. J. Osborne—And a 
paper without a signature, ** On Bear 
and Thunder.** 


Communications (post paid) to be addressed to 
the Editor, at Uie PablisbeN’, KNIOHT aad 
LACEY, 65, Patemoiter-row, London. 
PrinteAby B. BSRsm, Belt-eoirt, ricat-strMt' 
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IMFOVSMBNT ON BROWN’S BNOINB. 

Sir, —Having seen, with pleasure, 
m your JMechanics’ Magazine, the 
plan of IVIr. Brown's Pneumatic 
Enpne, I take the liberty to say that 
it appears to me a power so simple 
need not be loaded with such a com- 
plieation of machinery. 1 see no 
necessity, in particular, for the 
double cylinder, nor yet for the long 
rods ami upparutus at the bottom; 
and in the preceding sketch I have 
endeavoured to show how the same 
effect may be produced by a single 
cylinder, with a trough beam (in¬ 
stead of the bottom apparatus) to 
receive a portion of the water, by the 
rising and falling of which the ne¬ 
cessary cocks and valves tvill be 
opened and shut, and its water then 
discharged into the cistern below, to 
assist in working the MTiter-wheel. 
Two such cylinders as this, working 
five strokes per minute each, would 
raise 2460 gallons of water 20 feet 
high, which is eipial to a 30-horse 

ower. If the vacuum were perfect, 

presume it would raise it a trifle 
more, as 33 feet, I believe, is the 
highest point it could attain. 

'This description of pump would 
not only be of use to work machi¬ 
nery, but would be extremely useful 
to canals, to raise water from low to 
higher levels, at a small expense; 
also in brewhouses, where pumping 
and grinding are both wanted. 

Description of the Plate in the preceding 
page. 

AAAA represent two such cylinders, 
with valves at bottom. > 

B the trough-beam, to open cocks and 
vaives (witli valves in bottom). 

C the cistern to receive water and lay 
il on the wheel. 

D the water-wheel (if wanted) to turn 
Biachiaeiy. 

£ water discharging from the beam. 

FF water dischari^ng from opposite 
cylinder and into the beam. 

The gas-pipes, cocks, &c. might 
be appended on Mr. Bro^^’n’8 pnn- 
•iple to set it to work, and, if prac- 
deable, any extent of power that 
•ouid be wanted, for wliatever pur¬ 
pose, might be easily obtained. 

1 am. Sir, 

Your obedient servant, 

T . Fubt. 

Danbury, Sept. 14, 1824. 


FROVINO THE SQUARB AND CUBE 
ROOTS. 

Sir, —Inthc64thNumber, page 117, 
vol. iii. of the Mechanics' Magazine, 
tiiere is a method laid down snowing 
how the Square and Cube Roots may 
be proved % casting out the nines, by 
your Correspondent T. S. D. of Bath. 
A few years ago I discovered a method 
by which these roots may be proved in 
a manner somewhat different to that 
adopted by T. S. U. 1 communicated 
this discovery to iny fi lend and patron, 
William Smith, Esq. of Peters Col- 
lege,Cambridge,who was much pleased 
with it, as he considered it a method 
not known among arithmetitvaiis at 
the time. 

To prove the square root, proceed as 
follows;— 

Take the excess of nines in the root. 
found; square this excess, cast the 
nines out of this square, and note the 
remainder. Again—Find the excess 
of nines in the number proposed; from 
this excess subtract the excess of nines 
in tlie number remaining after the ope¬ 
ration is finished, and if this remain¬ 
der is not equal to the first noted re¬ 
mainder, the operation is certainly 
wrong; if the excess of nines in the 
number proposed happen to be less 
than the excets of nines in the number 
remaining after tlie operation is finisii- 
ed, we must add nine, and tlien pro¬ 
ceed as before. 

In the cube root we must cube the 
excess of nines in the root found, in¬ 
stead of squaring it, and the remain¬ 
der of the process will be exactly the 
same as in the square rout. 

Let the proposed number be 3010573, 
the square root of which is 1735, and 
the remainder, after the operation is 
finished, is 348. The excess of nines 
in 17.35 is 7 ; this squared is 49 ; the 
excess of nines in 49 is 4. Again, the 
excess of nines in 3010573 is 1, and 
the excess of nines in 318 is 6; there¬ 
fore 9+1 = 10 — 6 = 4 also. Now 
let the proposed number be 41784270, 
the cube root of which is 347, leaving 
a remainder, after the .operation is 
finished, of 2317. The excess of nines 
in 347 is 5 ; this cubed is 125; the ex¬ 
cess of nines in 125 is 8, the excess of 
nines in 41784270 is 6, and the excess 
of nines in 2.347 is 7; therefore 9 + 6= 
15—7=8 also. 

'The above rules are founded upon 
this obvious principle—In the square 
root, if the number remaining after 
the operation is tinisiied be taken from 
the number proposed, the Kinainder ia 
a perfcet square if the work hai treen 
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correctly performed, and the method 
of proof is no' more than that of com¬ 
mon multiplication. For the same 
reason, if, m the cube root, tbe nuni- 
ber remaining after the operhtion is 
finished be taken from the number 
proposed, the remainder is a perfect 
cube, when the work has been done 
right. From this it is evident that long 
division, in arithmetic, may be proved 
ill the same manner; only we must take 
the excess of nines in the divisor and 
ill the quotient, and procucil as before. 

J am, Sir, yours, &c. 

Joseph Hall. 

llarpurhcy (not Harpurley), 
November 17, 1824. 


MINUS. 

Sir,—^T he question proposed by your 
Correspondent “ Piger," (in page 52) 
why minus inult'plied by minus pro¬ 
duces plus, is certainly one of some 
difheuity; and as it has not been suffi¬ 
ciently explained in any book on Al¬ 
gebra with which I am acquainted, I 
was long of the same opinion with 
your Correspondent “ Amicus,” that 
the doctrine of negative quantities was 
uutciiahlc; the high authorities, how¬ 
ever, on which this doctrine has been 
promulgated, has induced me to inves¬ 
tigate the principle on which it is 
founded, and I at length have the 
satisfaction of being able to entertain 
a rational conviction of its truth. This 
conviction, liowever, has not been pro¬ 
duced by any reasoning which 1 have 
■seen on the subject, but is the result 
of my own anulysation of the different 
cases to which 1 h.'ive found the prin¬ 
ciple applied; and this I shall endea¬ 
vour to explain for the satisfaction of 
your Correspondents. 

In the first place, it is necessary to 
have a clear conception of the mean¬ 
ing of the term minus, for on this 
hinges the chief difficulty of the case. 
Your Correspondents Piger and Rode¬ 
rick have both fallen into the common 
error of supposirg that negative quan¬ 
tities are less than nothing, and, roii- 
sequeiitl}', they cannot conceive how 

less than nothing multiplied by less 
than nothing ean produce something.” 
This, indeed, would be an inqiossi- 
bility, hut it is not the true state of 
the case; the term minus simply means 
the reverse of plus ; it has no effect 
whatever on tne magnitude of the 
quantity or number to which it is pre¬ 
fixed, but merely indicates that that 
quantity or number is to be estimated 


in the contrary direction to what it 
would be if the algebraic sign were 
plus ; for example, seven feet depth is 
a measure of the same length as seven 
feet height, but estimated in Uie con¬ 
trary direction ; and, therefore, if the 
altitudes of several different ohjccti* 
were under consideration, and any of 
those objects were below the level of 
the observer, its depression might Vic 
expressed as an altitude, thus : height 
—'Seven feet, lii like manner, a debt 
of seven pounds is a sum cf money of 
the same value as a credit of seven 
pounds, but estimated in a contrary 
direction. All this is easily under¬ 
stood ; the difficulty, then, is in con¬ 
ceiving of an abstract negative num- 
"ber; for instance, what idea can we 
affix to — 8r>6, when it stands uncon¬ 
nected with an affirmative number ? 
To answer this question it will be no^ 
cessary to refer to a diagram. 


B 



Let A BCD he a circle, ef which 
the radius, A O, may he representec. 
by the abstract number 1000; let the 
circumference be supposed divided 
into .'IfiO degrees, commencing at A, 
and numbered quite round the circle 
in the direction A B C D, and from 
cacty of these divisions let a perpen¬ 
dicular he drawn to the diameter A C, 
as represented at mn and xp; then 
these perpendiculars will be what ma¬ 
thematicians term the sines of the arcs 
to which they correspond: thus, in the 
diagram, mn is the sine of the arc 
Aw, OB is the .sine of the arc AB, 
and ary is the sine of the arc Ay. 
Now it is evident, from inspection 
of the figure, that these sines must 
fall above.the diameter, A C, through¬ 
out the first half of the circle, or while 
the arc is less than 180 degrees, and 
below the diameter throughout the 
second half, or while the arc exceeds 
180 degrees; if, therefore, in the for¬ 
mer case they be considered aflELrm»- 
tive, in tlie latter they must be const- 
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•Ur^d negative. Siippote, now, the 
measured or computed length of all 
these sines were entered in a table, we 
should then obtain a clear idea how 
abstract numbers may be considered 
negative; a few of them may be exhi¬ 
bited thus ;— 

Drpreei. 

sine of 0 = 000 

sine of 30 » KOO 

sine of 60 *= 866 

sine of 90 ca 1000 

sine of 120 => 866 

sine of 150 == 500 

siaeofb‘0 » 000 

sine of 210 = — 500 
sine of 240 = — 866 
sine of 270 =—1000 
sine of 300 « - 866 
sine of 330 « — 500 
sine of 360 = — 000 

Having thus gained tbe idea of ne¬ 
gative numliers, we may naturadly 
conclude (as experiment ahundautly 
priues) that they will perform all the 
operations of arithmetic with the 
same infallible accuracy as affirmative 
II umbers. 

Let us now come to the question.— 
Why does a negative numlier multi¬ 
plied by another negative number pro- 
dure an affirmative number? To un¬ 
derstand this, let It be remembered, in 
tlic first place, that muhiplicatien is 
nothing more than abbreviated addi¬ 
tion, and that the two factors, viz. tbe 
multiplirand and the multiplier are 
convertible terms, thus, 10 time’s 3 is 
tivc same as 3 times 10. Let it also be 
remembered that minus always means 
the reverse of plus; hence it must fol¬ 
low that, if either of the factors be 
niiuus, it will have the effect of re¬ 
versing tbe algebraic sign of the other 
factor in the product, or, as may be 
otherwise expressed, an affirmative 
multiplier cuiihrms the sign of tftie 
multiplicand, and a negative multiplier 
reverses it. This is the true ratiouale 
of the problem: it amounts to the 
same thing as saying that like signs 
in tbe factors produce plus, and unlike 
signs produce minus. 

Should this reasoning not be thought 
sufficiently concltrsive, the subject may 
be further illustrated by an example ; 
thus, let 0 = 10, 6^3, c=8, and d=2; 
then tbe prodnet of a—i multiplied by 
c—d may be found thus * 

« — A 
« - d 


ac=A e—«d-f AdL 


That this operation is correct, may 
be proved by substituting the above 
numbers Tor any other number what¬ 
ever) in place of the letters; It is, in 
fact, multiplying 7 by 6, which will 
produce 42. 

Now let the factor, c, be struck out 
of the multiplier, aud it is evident that 
all those terms in which it is found iu 
the product must disappear; we shall 
theu have a — bx »d=—ad + 6d. 
Again, let the factor a be struck out of 
the multiplicand, and all those terms 
in which it is found in the product 
must disappear; consequently both the 
factors, a and c, being struck out, all 
those terms lu the p^uct iu which 
either of them appear must be cau- 
celled, and we shall theu have — Ax 
— d = + Ad. 

Substitute the corresponding num¬ 
bers, and the proof will be equally cou- 
vinciug, thus ■— 

10-3 7 

8-2 6 

. or — 

80 - 24 - 20 + 6 42 


Take 8 from the multiplier, aud it 
is evident that 8 times 7 (or 56) must 
be subtracted from the product; the 
operation will then stand thus 

10-3 7 

- 2 * - 2 «. 

- or —— 

-20 + 6 -14. 


Again, iu this last result, take 10 
from the multipjlcaiiil, aud it is evidcut 
that 10 times — 2 (or — 20) must be 
subtracted front the product, or, which 
is the same (biiig, + 20 must be added 
to the product (au affirmatirc number 
added being equivalent to a negative 
number subtracted); we shall there¬ 
fore have 

-3x-2»-14 + 20 
or 

-3X-2-+6, 
which was the case to be demonstrated. 

It may be proper to remark that a 
multiplier can, in no possible case, be 
any thing but ao abstract number; 
therefore the multiplicand and multi - 
plier are convertible terms only when 
they happen both to he numbers. This 
is one cause of the difficuhy of giving 
a familiar example of the multipli¬ 
cation of two negative terms ; but it is 
hoped that the above example will 
prove to your Correspondents that 
the doctrine pf negative quantities-is 
founded on a rational bas.s, although 
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the train of reasoning it involves is 
rfectiy abstract: this, hovrever, can 
no objection, when it is considered 
that affirmative numbers are equally 
abstract when considered in them* 
selves, and without reference to the 
objects or magnitudes which they are 
applied to measure. 

The solution of “ Tyro Piger" (page 
87) is perfectly correct, thougti 1 
think too coucise to prove convincing. 
The answer of ** Legis” (page 125) 


is among the best 1 have seen, but he 
is mistaken in supposing that negative 
quantities cait only produce a rational 
result when Joined with affirmative 
ones. Were this the case, the powers of 
algebra would be very limited; it could, 
at best, be only considered as au auxi¬ 
liary to geometry, whereas it is now 
applied so as nearly to supersede that 
science altogether. 

1 am, Sir, 

Your obedient servant, M. S 


BELL'S INVENTION FOR SAVING LIVES FROM SHIPWRECK. 



Sir,—A great deal has been sud, 
and I think to very little purpose, 
about the inventiou of the Mortar- 
plan for saving lives from Siiipwreck. 
Your “ Friend to Justice" makes it 
appear tliat Captain Manby claims 
the merit of tms invention by his 
voluntary declaration: “ 1 have never 
availed n.yself of any man’s inge¬ 
nuity ; the whole has been the result 
of mv own mind and perseverance." 
But Captain Manby, in bis letter to 
you, denies having taken the credit 
tor the invention, but claims to be 
considered the author; while your 
correspoinleiit " W. B." states that 
Captain Manby received the first in¬ 
timation of the plan from a Captain 

W-. Now, had any of your 

Correspondents given to the public, 
through the mraiura of your very 
useful Magazine, a description of 
this invention, it might not only have 
set the dispute at rest, but have been 
of service to the cause of humanity 
along the whole line of the coast of 


Great Brit^. With this intent 1 
send you the following description 
of the invention of Mr. Bell, which 
was tried and proved at Woolwich 
on the 29tb of August, 1791, and 
for which, if Mr. Bell had received 
a few of the thousands since given 
for tiusnnveution, 1 w'ill venture to 
say it would have been gratifying to 
every true friend to Justice; but 
.Non cuivis homini contigit adire Co~ 
j-inihum, aud Inftlkium pauci sunt 
ajines. 

Tibi sum aevinclissimus, 

ViNDEX. 

Description. 

a Represents an eight-inch mortar on 
it.s carnage (of which Air. Bell observes, 
that accidents from a gun bursting are 
tfTcctually guarded against, b]f the cham¬ 
ber being constructed to cmitaiii bat one 
pound of powder); b, tbe shell shown 
within the mortar by cloned lines; this 
was of cast iron filled with lead, by which 
means Mr. Bell gained 7lbs. in .I'etght, 
making his shell weigh 75 lbs. instead of 
Ctilbs. i e, tlie grommet, or doable rope, 
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which connects the shell and line—this 
WAS of white three-iucli rope; rfrf, the 
line, French-faked, or laid in a zig-zag 
direction before and by the side of the 
iiiortar, as recommended by a French 
inventor of a similar plan, almiit the year 
17»0 or 1791 * Mr. Bell coiled his line 
on handspikes, 'fhe tine drst tried bv Mr. 
Bell was a deep-sea line, of which 160 
yards weighed 18 lbs.; this line, with the 
shell, was thrown 400 yards from the 
mortar, elevated 45 degrees, and with a 
charge of only 15 ounces of powder. 

Mr. Bell rcconiincnded his plans 
to 1)0 adopted as they are at present, 
in the following remarks :—“ There 
is every reason to conclude that this 
contrivance would be very useful at 
nil porlf of difficult access, both at 
lioinc and abroad, where ships are 
liable to strike the ground before 
they enter the harbour, as Shields 
Bar and other similar situations; 
u/ten a line mi"ht be throun over the 
ship, )vhich might probably l)e the 
means of saving both lives and pro¬ 
perty ; and. moreover, if a ship w'as 
driven on shore near such a place, 
the apparatus might easily be re¬ 
moved to atford assistance; and the 
whole performance is so exceedingly 
simple, that any person, once seeing 
it done, )vould not svant any farther 
instructions. 

“ JoH.v Deli. 

“ Woolwich, Aug. 29, 1791.” 

IModels and drawings of the appa¬ 
ratus arc preserved in the repository 
of the Society of Arts for public 
inspo.ctiou. An account of the in¬ 
vention was also published in the 
Trans. Soc. Arts, vols. x. and xxv., 
and in Nicholson’s Phil. Journal, 
vol. XX. The description of a simi¬ 
lar plan, tried by a French author, 
^vill he found in the Naval Chronicle 
for 1799. 


ERRORS IN NATURAL HISTORY. 

The stories, that there is but one 
phoenix in the world, which, after 
many hundred years, burns herself, 
and from her ashes rises another; 
that the pelican pierces her breast 
with her beak to draw blood for her 
young; that the canieleon lives only 


upon air; of the bird of paradise, 
and of the unicorn, arc all fabulous. 

It is an error, that the scorpion 
stings itself w’hen surrounded by fire, 
and that music has power over per¬ 
sons bitten hv it; that the mole has no 
eyes, and tlie elephant no knees; 
that the hedge-hog is a misehievous 
animal, particularly that he sucks 
cows when they arc asleep, and 
causes their teats to be sore. 

It is said that the poreupinc shoots 
out its tpiills for annoying its enemy, 
w'horeas it only sheds them annually, 
us other feathered animals do. The 
jackall is commonly called the lion’s 
provLder,butithas no eonnexion with 
the lion. The bite of the. ''i)ider is 
not venomous; it is found too in Ire¬ 
land plentifully—has no dislike to 
fixing its web on Irish oak, and has 
no partieulur aversion to a toatl. 

The ass was vulgarly thought to 
have had a cross on its hack ever 
since Christ rode on one of those 
animals, it was also helieved the, 
hadvlock had the mark of ^t. Peter’s 
thumb ever since St. Peter took the, 
tribute penny out of a fish of that 
species. 

It was anciently helieved, .says 
Brand, that the harnaele, a eo^inon 
shell-fish, which i.s found sticking on 
the bottom of ships, would, vvhen 
broken off, become a .species of 
goose. Nor is it less an error, that 
bears form their cubs by licking them 
into shape; or that storks will only 
live in republics and free shites. 

The Rose of Jericho,” vvliich 
was feigned to flourish every year 
about Christin!is Fve, is famous in 
the annals of credulity; but, like the 
the no less celcbratctf “ Glastonbury 
Thorn,” is only a monkish impos¬ 
ture. 

It is commonly believed, and even 
proverbial, that pupj^vics see in nine 
days; but the fact is, they do not 
sec till the twelfth or fourteenth. 


WOOLCO.MnER’.S STEAM-CHE.ST. 

Sir,—^I' hc Wooloornber’s Steain- 
Chest, dcbcribcd by Mr. Saul, of 
Lancaster, is ipiitc useless, the heat 
being barely snflirient for smoollihtfi' 
the very finest wools. The best and 


See Naval Chronicle, vol. ii. p. 428. 



USE OF THE PLUMMET. 


most economical method' of heating 
comh-potd is by carrying a spirO 
flue over the top-platc. Several pots, 
so constructed, arc now on safe at 
the Broomsgrove Worsted-mill. 

I am. Sir, 

Your obedient servant, 

W. 


USE OF THE PLUMMET. 

Stn,—The Plummet is an instru¬ 
ment of such general application, 
that any improvement in the mode 
of using it u ill be viewed with some 
interest by the attentive mechanic. 
'I'lie aiicient ball of lead, of a sphe¬ 
rical form, ha.s been for a long time 
laid aside by the superior artisan for 
the conical j>lnnimet, by which a 
pvrson is enabled to detenuine the 
correct spot under tin; point of sus- 
pensirm, which could not be <louc so 
accurately, and with so little trouble, 
by the sp^ierical bob. 

I have, for many years, made an 
afldition to the conical plummet, 
which is \ery simple, but not the 
less useful; it con.'sists of a circular 
plate (»f brass, or other metal, with a 
Mnall hole in its centre, to admit the 
plumb-line, 'lliis circular plate being 
made exactly of the, same diameter as 
the largest part of the conical weight 
or bob, serves at once to prove the 
truth or accuracy of any vertical 
wall or plane, without the addition 
of the pluinl)-ru1c, and is applicable 
at once to walls of any height ; for, 
when the upper part of the line is 
placed ill the centre of the above- 
mentioned circular plate, and the 
edge of the plate held in contact 
with any upright wall or post, the 
surface of the conical weight will 
iilso be in contact with the lower part 
of the said plane, provided it is 
truly vertical; and if it should have 
any nidination, or be out of upright, 
the plummet will discover the ouan- 
tity by its distance from the wall, in 
ease it overhangs, and, in ease it 
recedes or batters, the distance of 
the circular plate from the upper 
part of the wall or post will mea¬ 
sure the quantity of declination or 
battering. 


IM 

As the line attached to the plum¬ 
met may occasionally have knots 
upon it, I have fouud it convenient 
to make a narrow slit sutticient to 
admit the line from one side of the 
said plate to the centre. The niocb, 
of application, perhaps, may be bet 
ter understood by the followii: 
figures ;— 

When the plane is upright. 



When tjjie plane inclines backward. 


6 
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IVhen the pkne indinee forward. 


4 



1 remain. Sir, 

Yours truly, 

B. Bbtan. 


PORTABLE PUMPS FOR EXTIMGUISH- 
INO FIRE. 

Sir,-— In Nicholson’s Philosophical 
Journal for June, 1803, 1 met with 
a letter from M. Van Marum to M. 
Berthollct, containing an account 
of some experiments showing the 
method of extinguishing violent fires 
with very small quantities of water, 
hy means of Portable PumpKi *od as 
this method appears to me, from its 
simplicity, capable of being made 
extremely useml, not only in crowded 
cities but on board ships, 1 request 
you will have the goodness to give 
It a more general circulation by in¬ 
serting the following brief account 
of it in the Mechanics’ Magazine. 

The experiments of Van Aken, a 
Sivetle,which were published in 1794, 
and ivhich gave rise ‘o Vwt Marum’s, 
were performed with a liquid of the 
following composition, viz. 40 lbs. 
of sulphate of iron, md 30 lbs. of 
s’dnhate of aluinine, mixed with 
20 H)s. of the red oxide of iron and 
2 (M) lbs. of clay. By a series of ex- 
ppriinrnts Van Marum proved that 
fire was always extinguished more 
quickly with commonwater, used in 
the same manner, than by this anti- 
incendiary liquor j im(j ««] observed 


(he says) at the same time, that a 
very inconsiderable quantity of water, 
if judiciously directed, would extin¬ 
guish a very violent fire.” The re¬ 
sult of his farst experiment was the 
extinguishing the hres of two casks 
covered with pitch, their heads taken 
out, and highly ignited, with only 
four ounces of water. 1 shall give 
you his instructions at length, as 
follows:— 

“ According to these experiments, 
it appears that the act of extinguifh- 
ing a violent fire with a small <{iian- 
tiiy of water consists in this—that 
the water be thrown on that part of 
the fire which is the most violent, so 
that the quautity of steam produced, 
wdiich suppresses the flame, may be 
the greatest possible ; that water be 
coiitmued to be thrown on the iieigli- 
bouriiig inflamed jiart as soon as the 
fire has ceased in that on which the 
operation was begun, and that all 
the burning parts be visited in this 
wav as quickly a.s possible. By thu.s 
following the flames regularly with 
streauus of water, they may be every 
where suppressed before the part on 
which the operation was begmi shall 
have entirely lost, by evaporation, 
the vvater with which it was moist¬ 
ened : this is often necessary to 
prevent the parts from breaking out 
afresh, for, on the principle above 
mentioned, a burning body, of which 
the flames are suppressed, cannot be 
again in flames until the vvater thrown 
on it be totally evaporated.” 

In May, 1/97, Van Marum pre¬ 
pared a shell of dry wood, forming a 
room 24 feet long, 23 feet wide, and 
14 feet high, having two doors on 
one side and two windows on the 
other; the inside was strongly pitched 
and covered with twisted straw, wood 
shavings, and cotton soaked in tur¬ 
pentine. “ Very soon after lighting 
It (he says), the flames being ren¬ 
dered more brisk by the wind, were 
everv where so violent that it was 
considered by my assistants as im¬ 
possible to extinguish them. 1 suc¬ 
ceeded, however, after the method 
above directed, in little more than 
four minutes, and with five buckct.s 
of water, a part of which was wasted 
by the negligence of my assistants ” 
This experiment was repeated ia 
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the eame month, and the fire extin- 
lifuished in three minutes, with less 
tiian five gallons of water. 

A similar experiment was repeated, 
with c^ual success, by Dr. Van Ma- 
riim, in the presence of the Duke 
and Duchess of Gotha, at Gotha, in 
.July, 1798; an account of which was 
iniblished bv the celebrated astro¬ 
nomer Aach, in a Gerinau pe¬ 
riodical paper entitled Iteich’s An- 
(Itliof August, 1798, Xo. 1 IP, 
where he assures us, that the fiie ico>- 
f vtuiiiuishetl, uUh three buckets vf 
n ater, in three minutes, with a smiill 
1‘orttihlc pump. 

V’an Alarum conclude!; with the 
following ohscr\‘ations :—“ In ope¬ 
rations of this kind particular atten¬ 
tion must be paid to throwing the 
VN atcr in such a way that the entire 
niirface of tin; burning part shall be 
wetted and extinguisheti, and that in 
‘■iich a way that an extinguished part 
^tlall never be left between two others 
which are in flames ; for, if attention 
be not paid to this, the heat of the 
flames burning here and there will 
(juickly change the water,\vith which 
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the part has been wetted, into steam, 

and the whole will again take fire! 
In order, then, to extinguish a fire 
ill all cases, no more water must be 
thrown on the burning part than is 
needful to wet the surface, and this 
I conceive to be all that is requisite 
to extinguish a fire, whatever may 
he the circumstances of its origin.” 

In 1807, Air. Horn blower, with 
who.se talents the world is well ac¬ 
quainted, constructed a fire-engine 
which stood in the compass of four¬ 
teen inches square and two feet high, 
and could be carried from one room 
t») another with case. lie found, bv 
experiment, that the four sides of a 
be«l-rooiii,all on tire, could In; extin¬ 
guished ill a minute by little more 
than a pail of water. All that is 
required is, to keep the enoinc tilled 
in its proper phi r, and to work it 
off every month or .six weeks, for 
the purpose of rhanging the water, 
and ascertaining that it is in proper 
working state. 

I am. Sir, &c. 

Navarchus 


NAPIER’S BONES. 



The rods known by the name of five in number, made of bone, ivo’-v, 
Napier’s Rods, or Bones, were con- horn.woml, or pasteboard, &c. Their 
trived by Lord Napier for the more faces arc ilivided into nine little 
easy penorming of the arithme- squares, each ofwluch (see figs. I & 3) 
tical operations of multiplication, is parted into two triangles by diogo- 
division, &c. &c. These rods arc nals. In these little squares are writ- 



96 


napjer’s uones. 


ten the numbers of the miiltipliculioii 
table, in sueh manner as that the 
nuits, or ri^ht-handed figures, are 
foimd in the rig-ht-hand triangle, and 
the tens, or the left-hand hgurcs, in 
the left-hand triangle. 

To multiply numbers by Napier’s 
bones, dispose the rods in such a man¬ 
ner as that the top figures may exhi¬ 
bit the multiplicand, and to those on 
the left-hand join the rod of units, 
in which sock the right-hand figure 
of the multiplier, and the numbers 
corri'spoiwliug to it, in the squares 
of the other rods; write out, by add¬ 
ing the several numhor.-; occurring in 
the saiuc rhomb together mid their 


sums. After the same niaimcr writff 
out the numbers corresponding to 
the other tigurcs of the multiplier, 
disposing them under one another 
as in common multiplieatioii; uiid, 
lastly, add the several numbers into 
one sum. For example, suppo.-c 
the multiplicand 5978, and the mul¬ 
tiplier 937 . 

937 


41H46 

17>i3f 

.■*.3802 







I roin i he outermost triangle (fig- 2) 
wlii'h cojTe.«ponfis to the right-hand 
figure of the multiplier 7, write out 
the figure fi, placing it under the 
line. In the next rhomb towards 
the left, ailfl 9 and 5; their sum 
being^ 1-f, write the right-hand fururc 
d iigainst 6, carrying the left-hand 
figtirc I to 4 and 3, which a;c found 
in the next rhomb; join the sum 8 
to 4f*, already set down. After the 
.'^arne manner, in the next rhomb, 
add 6 and 5, and the latter figure of 
the .-jum, 11 • set down as before, and 
earrv 1 to the 3 found in the left- 
hand trianifle; the sura 4 join, as 
"cfore. on the left-hand of’ 1846 : 
thus you vrill have 41846 for the 
product of 5978 by 7. And in th« 


same manner are to be found the 
product.s for the other figures of tin' 
multiplier, after whb-h the w hole vi 
to be added together as iicnal. 

To perfonn divi'iion, dispose f!i<‘ 
rods so that the uppermost figure-, 
may e.xhibit the divisor; lo those on 
the' left-hand join the rod of units ; 
descend, under the divisor, till \ou 
meet those figures of the dividend 
in which it is first required how oft 
the divisor is fonmi, or at least the 
no.xt nlimber whi<‘h i.s to be .sub¬ 
tracted from the dividend ; then the 
number corresponding to this, in 
the place of units, set down for a 
quotient; and, by determining the 
other parts of the miotient in the 
arne manner, (he division vvUI bv 
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lOmplcted. I'ur exuinple: simpoi^c 
•he dividend 5601.’{86, and the divi- 
»or 59/8. 

5978)5(501386(937 

53802 


22116 

17934 


41816 

41816 
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Since it is first rc<juircd how oft 
59/8 is found in 5f)013, desceiul 
under the 2) divisor till, in the 
lowest scries, y<»u find the mimbci* 
53802 npproacninjf nearest to 56013, 
the former of which is to be sub¬ 
tracted from the latter, and the 
figure 9 coiTcsponding to it in the 
rod of units set down f(»r the (pio- 
tient. To the remainder, 2211, join 
the following figure, 8, of the divi¬ 
dend ; and the number 1793-1 being 



found, as before, for the next less the quotient. After the same man- 
number to it, the conesponding nor the thir<l and last figure of the 
number 3 in the rod of units is to quotient will be found to be 7, and 
be set down for the next figure of the whole quotient 937. 


LONDON MECHANICS’ INSTITUTION. 

FOl'RTH QUARTERLY MEETINU. 


The Fourth Quarterly General 
Meeting of this Institution was held 
on Wcdne.sday evening, the 1st of 
December. 

Mr. Blake. Honorary Secretary, 
read the Report of the Committee 
of Managers. 

It commcncc.s by offeriiig the sincere 
congratulations of the Coniniittee “ on 
the continuance of that cordial co-ope¬ 
ration on the part of the Mechanics of 
the Metropolis^ which they confidently 
anticipate will enable them, at no veiy 
(lletARt period, to carry into complete ef- 
ttci all the important purposes contem¬ 


plated by the e*.(abli.<jbniciit of tlic Iti'.ti- 
lution.” 

It (ben piweeds to give a suniinarv of 
the Coiimuttee*s proeeediiigh during last 
miarter. At tlic coiumem-imont of it 
they took possession of tbc ])reiuises in 
Soiitiiainpton- lluildings, and injiiicdiaic- 
ly effected an insurance in (be Jiiipejial 
Flic Office for 1000/. on the fiirnuurc, 
apparatus, and books belonging to the 
lastitiition ; llie premise.^ lieinc aliead} 
insured iti the same oiflcc (or 2500/. up 
to Cliri.«!tmas next, agreeably to a cove¬ 
nant in the lecxce. The Cuininittee, in 
a few 4ia\.< after, opened a connnodiuus 
Headiag-iloom, and appointed a Siib- 
Conmiittse o snperintend the ncics.'-ary 
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uraugements for conducting it. _ 'I'licjr 
have also directed the appropriation of 
50/. from the funds of the Society, to the 

S nircbasc of additional bonks and maps 
nr the library, only a part of which has 
yet been disbursed. The purchases al¬ 
ready made, together with numerous 
donations of valuable works, have added 
306 volumes to the library during the 
quarter. 

The erection of a ’nieatre or Lectnic- 
Hooni on the plot of ground adjoining 
the pieinisesin Southampton-Buildiiigs, 
being an object of sei’ious importance, 
the Committee procured several excel¬ 
lent plans, by the kind and sratuitous 
iLss!>itaiicc oi' a number of gentlemen, 
and ajipointed a Sub - Committee of 
Works to take the variou.s plans into 
consideration, fram which an excellent 
one hits been selected. 

With respect to the means of defray- 
iiic the unavoidable expense which must 
be incurred for tb.e erectiou of the Lec- 
turc-ilooin, the Committee state that 
“every difficulty, which might have been 
.'il){)r(-hcndcd from the want of adequate 
funds for this important purpose, has 
Im'cii removed by the haiid.<iome and libe¬ 
ral offer of the worthy President to ad¬ 
vance whatever sum.s may be required, 
in addition to subscriptions and other 
resources, at au interest of 4 per cent." 

The Committee state, that the next 
'ulijcct of importance to wliich they di¬ 
rected their attci'tiou, W'as the establish¬ 
ment of Klementiry Schools, for the in¬ 
struction of the members in arithmetic, 
algebra, gcometiy, trogonoractry, &c. 
and that a .Sub-Committee having been 
appointed for this purpose, the various 
applications received from members de- 
siroms of enrolling their names as pupils 
were taken into consideration, when it 
appeared, that the applicants for arith¬ 
metical iiistnictioii were by far the most 
niiinei<.nts; and it n'a.s accordingly de¬ 
termined that the Elementary School of 
Arithmetic should be the tir.st opened. 

'ITie Coiumittec liaving maturely exa¬ 
mined the mialitications of more than 
thirty Gentlemen who offered thein- 
'.nlves a.s candidates for tlie situation of 
.arithmetical teticher, have engaged Mr. 
Collins, of I] at ton-garden, ia that ca¬ 
pacity. 

'rhe v-arioii*! duties incumbent upon 
the Secretary requiring his frequent ab- 
»ence from ’he premises in Southainp- 
ton-Buildiiigs. and it being indispensa¬ 
bly necessary that some person should 
be constantly in attendance, the Com¬ 
mittee hate engaged an assistant to the 
Secretary, for the protection of tlic pro¬ 
perty of the Institution, and the accom- 
mt^dation of the members frequenting the 
Rcading-Itoom, or attending at tlie office 
on bu<‘ine«s, and have takcu pro|ier se¬ 
curity for the due performance of the 
cut'ics attached, to his situaticr. 


The number of members who have ac¬ 
tually paid up their subscriptions to the 

f resent peri^, was stated to be about 
50. 

A Sub-Committee has also beim ap¬ 
pointed for the purpose of arranging the 
collection of philosophical apparatus, 
models, minerals, Ac. belonging to the 
Society, a considerable portion of which 
has been already deposited in suitable 
glass cases; aud the ApuaratiisCommit¬ 
tee expect tliat in a short time their ar¬ 
rangements will be coinuleted for .sub¬ 
mitting the Museum to the general in¬ 
spection of tlic members. 

On the conclusion of the reading; 
of the Report, 

A JVlEMBKRohstTved, that he could 
not subscribe to it until he received 
some explanation as to the probable 
expense of the new buildinff. 

Mr. Macwiluam, one of the Vice- 
Presidents, stated, that it was esti¬ 
mated to amount to about 2500/. 

The Report was then approved of, 
nem. con.; and ufter votes of thanks 
to the Committee and Sub-t'oiiunit- 
tees, the President, &c. the Alcetiiig 
separated. 

THE NEW LECXrRE-ROOM. 

The 2d of December last beingtiie fii-l 
Anniversary of the foriu.ition of the Lon¬ 
don Mechanics’ Institution,the 6r.st Nionr 
was laid of an eilihcc to be used .i 
'ITicatre, for delivering the Lecttireh i>l 
the Professors mi the |>iemi.ses uccujiii il 
by the liiatituiion in iSouthainptoii- 
Buildiiigs. A bottle w.is deposited in a 
cavity of the stone, coutaiiiiug a Imok of 
the laws of the ln.Ntitutiou—the Ictli 
Number of the Mechnnics' Mat'uznir, 
wliich contained an account of theiii-t 
meeting of the menihers—a velliiiii roll, 
on which were iirsciibed the iiuiucs of 
all the officers of the Institiitioti, and .t 
portrait of Dr. Birklnck, the Pre.-ideiit. 

After the stoniMva.i laid, the Pri'.<'idi'nt 
acMresscd tlic .Meeting in neiuly tlie fol¬ 
lowing words ;— 

“ Now have we founded an edifice foi 
the diffusion and advancement of human 
knowledge. Now have vve begun to 
erect a Temple, wherein man shall ex 
tend his acquaintance with the iiiiiveme 
of mind, and shall acquire the means of 
enlarging his doininion over the univer.se 
of matter. In this S{)Ot hereafter the 
charms of Literature shall be displayed, 
and tiiu powers of Science shall he un¬ 
folded, to the most humble inquirers: fur, 
to ‘ the Feast of Rea.soii' wnirli will be 
here prepared, the invitation shall be at 
xiiboiinded as the reipon of intellect. 

“ For an undertaking so vast in its de¬ 
sign, and so magnificent in its object, 
(nothing short, indeed, of themeril tad 
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inlclljTtn'il ainpliorarion and aej^randize- 
iiicm ot'thr human raa*), the liieiiising oi 
Heaven, I Imnihly trudt, will iiotlteim- 
plnrcd in rain. *11' in tlii.s Institution 
we seek to obey the mandate wliich has 
gone lorth, that knowledge shull be in- 
rreaxed; if \vi* act in ohmienee to the 
injiinrtioii, tliat in all our gettings we 
should };* I undcrstandiiii;; if we succeed 
in pituiiig, (hat for the existence of the 
inent'tl wild'-niess, the continuance of 
which vve a!i deeply deplore, we ought 

to hhiiue the niiture, nut the soilif 
hy rendering niiii! more percipient of the 
or«ler, haiinony, and benerolcnce,which 
pervade the universe, we more effec¬ 
tually ‘ assert eternal Providence, and 
justify the ways of God to manand if 
thus we -iliall be the happy means of ren¬ 
dering it palpable, tliat the immortal 
essence within ns, when freed from the 
deformity of ignorance and vice, has 
been ciraled in the expicss image of 
Jod—then may we eonfideiitly liope that 
Dmiiiscieiiee tvill favourably iiebold our 
dsing strueturc, and that hi its future 
irogress, Omnipotence, without whu.se 
issi-ttance all numaii endeavours are 
'ain, will confer upon u.s a portion of 
his powers. 

“ Wliilst I remind you tliat the illus¬ 
trious Ihacoii, long ago, maintained that 
* kuowdedge is jiower,* I may apprise 
you that it lias, since his time, been 
established, that knowledge is wealth— 
is comfort—is .security—i.s enjoyment— 
is happiness. It ha.s been found .so com¬ 
pletely to mingle with human affairs, 
that it renders social life more endear¬ 
ing; has given to morality more upright¬ 
ness; and, poiiticallv, has produced 
more consistent obedience ; it takes 
from adversity some of its bitterness, 
and eiiIarge.N the sphere, as well as aug¬ 
ments the s\vcetne8.s, of every laiidahlc 
gratidration; and, lastly, unquestion¬ 
ably one of its brightest influences—it 
becomes at once an avenue and a guide 
to that * temple which i.s not made with 
hands, eternal in the heavens.”* 


ANNIVERSARY DINNER. 

Tlie Patrons and Members afterwards 
dined together at the Crown and Anchor 
'ravern; Dr. liirkbcck in the Ciiair. As 
soon as the cloth was removed, 

Dr. Hirkhkck gave “ Tlic health of 
the King,'* which was drank niostenthu- 
siasticaliv. 

Next followed— 

His Iloyal Higliiie.ss the Duke of York." 
“His Royal Highness tlic'Dukeof Sus¬ 
sex.** 

Dr. IliRKBF.CK then gave, “ Piosperity 
tothc Itondoii Mechanics* Institution."— 
(Great cheers.) 

Mr. Hrougham rose to propose “ The 
health of their able, excellent, and 
valuable President, Dr. Birklieck.**— 
(Cliecrs.)—For tliirty years he had tlie 
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lea-Siire of knowing pr. Rirkbeck, and 
is life, his merits, hi.s worth, hi.s talents, 
and the singleness of ids devotion to 
their interests and tho.se of mankind at 
large, proved how worthy he was of the 
tribute they were now to render to him. 
It was not here the .sy.stcin of the.se in¬ 
stitutions wa.s cotnniciiced, for it had 
long been in progress. It wa.s tiventv- 
tour yeais ago since Ur. Birkbeck laid 
the foundation of such a Society at Glas¬ 
gow, which, in its extent and leal use, 
was second only to that nowestalilislied. 
A lictter sy.steiu would now gradually 
operate; and though in Scotland the 
svsteiu was known, it wa.s not followed 
up till on the present occasion. A 
School of Arts, it was true, had arisen 
at Kdinburgh, but the roots liad not 
stricken dt'eply nor widely ; but sinie the 
last twelve months, almost evny gieat 
town ill the country iiud followed the 
ex:un|ile of Loudon. Vice- were inci¬ 
dent to all great towns, but it was a 
conipeii'.atioii to niankind for such evils, 
that Societies like tlic jueseiit were iii- 
.stituicd. When the ineiiopolis, the lieart 
of the country, was thus iuibiied, the 
far-otf blanches were nourished and sup¬ 
ported. It was no wonder that in i(>e 
larger towns this s\ stem pievailed; for 
there tlw eleinciits were ready, at a 
touch, to he called togethei. But it was a 
great pleasure to find the Mualler towns— 
towns with three or four ti'.ou.«.ind inha¬ 
bitants, anxious to have similar lii.stitii- 
tioiis. At Kendal there was one; at 
Hawick, in the south of Scoilaud, ano¬ 
ther. A ditliculty was found in proriding 
able lecturers ; but sueli was the zeal of 
a few good men, that the people of the 
towns had lectures delivered to them, a 
libraiv. and eveiy thing toeii.sureiheac- 
coniplishment of such d»«ral)le olyeets. 
The smaller the towns the ui<-ater their 
praise; and when all, eiieouiaKed by the 
success in London, were eninl.itiiig lier 
Institution, he felt they iieeil not live 
long to see every nieeh.i'iiie blessed with 
an Institution like tlii.s Without Hu’ 
zeal and operation ot the met hanii.s little 
could Ik* done, and he called upon all to 
come forward and coiitiibutc apparatus 
and books to the .sSocicty. He eared not 
fvir the talk of inoir.s doing good~of 
iicing charitable and fiieiiilly to tlie cause 
of freedom, if he saw them allow in then 
own neighbourhood any large iiuniber ot 
tnectianic.s to he without a local .Meclia- 
nics’ Institution. These liistitutiouseoiild 
be safely adopted hy persons of all sects 
and ji.vrties; and coiiscientiousl} as they 
might differ on those point.*, they could 
agree on principles of science. He vs ould 
explain himself. The great question agi¬ 
tated in this country wa.s—bad the iieople 
a sufHcient share in the government t 
this countrySome said they had; some 
that they had not: honest men on both 
sides said so, and God forbid he should 
blame those with whom he differed. But 
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Institutions like this informed the peo¬ 
ple, ami tlie better they were informed, 
the_ more cap.able were they of partici- 
iMtin^iu the affairs of Gorerhmciit. The 
people vvoulu be more fit to manage for 
themselves, the more they knew; and 
there w'erc few Govorniucuts who did 
not feci so. Atout fifty years ago, a 
Frenchman (looking at tlie progress of 
knowledge) .said, the people would see 
tine things ; .so tht'ydid. So in this coun¬ 
try—so ill North and South America; 
aud hefure tlic next fifty years arrived, 
he ventured to say that mhiikiiid in ge¬ 
neral would be found to be more «ene- 
rous, more virtuous, and more wise. 
Nay, eien in five years to come, tlie 
koowled.'c, and therefore tlie powei- of 
•he people, would be found greater, 
•vhether that knowledge worked openly 
or in secret. For .'iieh they were in¬ 
debted to the worthy person in the Chair, 
and he could not discliarge Jiis iluty bet- 
te;r than bv giving “ Tlie Healtii of Dr. 
Birkhfck.’*—{Applati.se.) 

Tlie CiiAiRM A.v.—The manner in which 
von have drunk my health demands my 
best tliaiiks. The tifeets achieved by my 
hum bio efforts are my best reward. It 
is enough for me to .«ce what has been 
done, and is doing. My otlorts to as.sist 
the uneducated Were 'feeble, and the 
classes I endeavoured to assist were neg¬ 
lected, because the liglit of science did 
not shine upon them. We hud not means 
to go on. But within the last twelve 
months, it would appear that intellect 
ha.s gained ground ; tor no .sooner w'us 
an appeal made to the iiu'chamcsot Lon¬ 
don anti Glasgow than it wa.s immedi¬ 
ately answered. Its present gigantic ap- 
MOrance would in other times lie etmsi- 
oered as only the work of magic. It was 
unnecessary to tiavs 1 through the lii.-tory 
of this institution or that of Gla'gow, ai* 
he had been ably anticipated on lliatsub- 
ject: however, he would briefly allude 
to what had occurred that day. They 
were that day met to coinmcmorato the 
first anriirersary of an Iii.sliiution which 
formed an era in the history of the coun¬ 
try. In the Temple, of which the first 
.stone was this day laid, the mind would 
find recreation, and the moral habits of 
man improvement. The intellectiKtl being 
would feel his nature elevated, and man 
would learn to find liimsclf framed afu-r 
the image and likeness of the Divinitv. 
In that Temple the stores of l.uowledge 
would be unfolded—the progre>.3 of rca- 
■on accelerated—science shed lier ligiif s, 
and ourphysical eondicion be impiou’d. 
in that Temple ail wnidd be admitted; 
aay, tlie invitations to enter it should be 
as wide as the dominion of mind it.«elf. 

It bad long ago been said by Bacon, tliat 
knowledge svaa power; and cverv day's 
experience .since fully confirmed tfiat as¬ 
sertion. Knowledge wa.s not merely 
power—it was wealth, cumfoit, enjoy- 
meut, uappiflfcss—it was the solace of 


anguish, the soother of disappoinsment; 
it heightened rational pleasure, uiid gave 
a keener relish to enjoyment. The men¬ 
tal faculties would then be more amply 
developed; ami it would afford at once 
the avenue to, and be the guide of, every 
useful species of knowledge. Age would 
then be comforted, youth instriirted. 
manhood coufirineu in the principles of 
science and innralitv, aiul the general 
eouditioii of our nittiire elci-ated and 
sublimed: the gro.ssei' pas.sion.s would be 
] est>'aiiien, and m.ati would walk abroad 
in bis elevated majesty. Kvery tiling on 
earth uas .submitted to his eohtiol, and 
created for his use; aud it w.is to be 
hu])ed, that while he w.as there taught 
to see and feel the beauty and the liar- 
moiiy of all the work.s of art, man wiuild 
.soar alwvc his terrene iiews, and prove, 
hy his better eniuhict, and his more ic 
til ed moridity, that he wa.s not ungrate¬ 
ful to the great bountiful Autliur of Ids 
creation. 

^Ir. Homp. introduced, with some ap- 
propiiatc leniarks, “The health ot the 
Tni.stces.” 

.Mr, llRoor.iiAM reluriied thanks. 

The Sccrctaiv then ivcwl letteis fioiii 
Mr. .lohii Nniitri, .M.P., Mr. Holihoiise, 
M.P., and .Mr. J. Walker, .M.IV, apolo- 
gi.sing for their abseiiee. 

“ The healtlis of Sir Kranuis Ihirdi'tT, 
Mr. Hohhousc, Mr. .lolni Smith, Mr. 
Abercrombie, .\li. Walker, and oilier 
absent fricnd.s," were ne.xt diiiiik. 

Mr. Aldciman Wouo propo-ed “ 'I'lic 
health of the Vii e-Fiesideiits.” 

Me.s.srs. Mariinf.m:, Cilcwimm', and 
.M.\rwii.LiAM, le.specthely letmned 
thanks. 

Next followed “ The health of the Ho- 
Hfiary Soliritor.” 

ftir.' Tookf. leTiirned ilianks. 

'I’he Chairman, in proposing the 
liealtli.s of Messi.s. Itobertson .iiul liodg- 
skiii, bore tC'-linioiiy to tin; gieat s*t- 
viccs wiiich they liad conferied upon 
tiii.s Insfitutioti at the p< riod ot il.s coiii- 
nieiicemetit. 'I'lieii labours were alile, 
though untortuii.itely, fioiii some cause 
or oiJuT, l.itterly estranged ; hut, despite 
the difi'erences whicli bad ix-curred, the 
Institution were deeply indebted to tliem. 
“ < jentlenieii, 1 .shall now propose the 
liealtli.s of our fiiends—^'Flic I'nlighteiicd 
Fditois of the jVei7i»//iicA’ xl/ngAcbie.” * 
Tlii'ir labours gave an im)H;tus to yom’ 
effort.s; you followed rliein; aud in doing 
so you 'have acted well and wisely.— 
(Apji'au.se.) 


• A.i the wording of this toa.st roav 
cause .some inUapprelien.Mon, and fend 
to tlirow ou an e.steenied friend a share 
of responsibility inconsistent with the 
part he has takeii^ it is but right to state, 
that Mr. Hodgskin has, for a consider¬ 
able time, ceased to have any connexion 
with the Mcclianics’ Magatine.—£ d. 
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Mr.HoDOSKiN said tliathisfeclini's were 
those of mingled humilitv and pride—hu¬ 
mility, because he was coiistioua of the 
few eftbrts he had mailciii hchalfof the In¬ 
stitution, and pride tliat those few efforts 
were thouirlit worthy of so much honour. 
He f«‘lt liiiinblealso, becsmsc his colleague 
and Criend, who could liave expressed 
tlie thanks «if both so much better than 
he could, was absent, and he, without 
jiUSM-ssiiig abilities adequate to the task, 
would liiiu* to trespass for a few ino- 
im-iits oil the attention of the Meeting. 
Ill what he was uhoiit to say, he was ac¬ 
tuated by a des’rc to do justice to his ab¬ 
sent fiieiid and liimself, and to point out 
an error wliicli had recently been coin- 
initted in a \t'iy celebiated work, lii the 
foiihroiniiig number of the Kdinburgh 
JieL'ifte, Ale, ilodgskiii .<aul, there was 
.111 aniclp on .scientiftc education; and in 
this article, whlih, as far as he could 
Midge from a cursory liew, was well cal- 
eulateil to adiance the interests of tlie 
nicclianjrs, ami piomote their scientific 
iuslriirtioii, there was the following ptis- 
sage :—“ When Doctor iiirkbecK re¬ 
flected on I lie success of his jdaii, both 
at lllasgow, aiid'uow, since it was esta¬ 
blished in a pl,u‘e (Kdinburgh) far less 
uhoiiiidiiig in artisans, it is not to bo 
wondeivd at that lie should have con¬ 
ceived the idea of giving its principles a 
wider diffusion, by the only means wlsich 
seem in this counti^ calculated for the 
geneial ciieulatioii of any scheme—its 
being patronised in London. Ho and a 
few ot hi-' trieiids ureordingly called the 
aitcntion of the metropolis to it about 
the end of last year, and the proposition 
met nitl) all the encouragement that 
might luuc been expected both from the 
iiKi'-ter mechanies, the workmen, and 
the friends of knowledge and improve¬ 
ment.” In tills pas.sage Mr. Hougskin 
said there wa.s a mistake, which, iiijus- 
tite to his ah.sent friend and him.self, he 
•wa.-, c.iHed on to rectify. Tlie President 
of the Meeluinics' Institution had already 
too many claims to the gi-atitiideof inaii- 
liiiid, tli.it lieslioulil bo at all dcairons of 
appropriating to hiuiself tlie little ho- 
nonr that belonged to miirh hninblcr in- 
diiiduaU. In tact, he had already told 
flic Meeting that the proposition for 
fuiming a Nleehanics’ Institution origi- 
luited in the Merhnuicii' Mugntine. The 
fact was, that the idea of such an Insti¬ 
tution first ocelli red to Mr. llobcrtson, 
with whom Mr. ilodg.Nkin was then as- 
sociiited in conducting that work; that 
he mentioned the idea to Mr. Hodgskin, 
that they talked it oicr, .'ind that he (.Mr. 
Hodgskin) drew up the paper, W'hich, 
with some alterations by Mr, Hobert:'On, 
was puhli.slied, proposing the ibimation 
of a Mechanics' Institution. 'I'hev had 
OETtainly caught the idea from the Insti- 
^tioB at Glasgow, and from the School 
d{ Arts at Edinbargh: but at the time 
tlto^iaper was publislied, neither of then 


knew that Dr. Birkbeck was alivt; and 
knew not that he was iu London. ’Cer¬ 
tainly Dr. Birkbeck wrote immediaudv 
to the Editors, oft'ering his co-operation’, 
and it was his (Mr. Hodgskin’s) belief, 
that without Dr. Birkbeck'.s name and 
active assistance, the Society never would 
have been carried into effect.* In the 
humble cffoits which he, Mr. H, had 
made to advance the education of tlie 
mechanics, he had been stimulated bv 
observing, that the progress they haS 
already made bad dime much to elevate 
them 111 society. In the ancient world 
all mechanical operation.^ were carried 
on by slaves; and ev'cn Cicero had said, 
“ that tlierc can be nothing iugcniou.s iu 
a workshop ; that commerce, when con - 
ducted on a small scale. Is mean and 
despicable, and, when most extended, 
barely tolerable." Of this ancient pre¬ 
judice modern merhanics were still the 
victims ; and if thev were at all raised 
above it, they owed it partly to their 
working; with quite dift’erent tools, and 
cm|)loyi!.g very different ii)stninient.s. 
tliaii their predecessor.^. They were no 
longer mere workers witli edged tools, 
but had pressed the great powers of 
nature into their servk-e. The mechanic 
ill the g.as works was a chemi.st of am- 
sidcrabie skill, and converted a quantity 
of coals, by his chemical skill, into pro¬ 
ducts of ten times their value. In the 
manufacture and use of steam-engines 
he used that same expansive power which 
rent asunder the highc.st iiioiintnins. It 
was seeing what they had .already per¬ 
formed winch led hiin to hope so niiieli 
from, and do what be could to promote, 
the .scientific iii.srruction of the people ; 
for it was iinpoir..ible to tell what, at pre¬ 
sent, unknown powers they might yet 
press into the service of inankiud,wheu 
instruction was within their reacn. It 
was also worthy of remark, that as they 

* Mr. H. did himself and his former 
colleague .^ome injustice in saying .to. 
No di.sposition has over exi.sted oil the 
]»artof the undersigned to depreciate tlie 
value of Dr. B.’s name and assistance; 
but when lie finds it stated that, tnthout 
these, the design whieh he ]iroinulgated 
would never hate been carried into ef¬ 
fect, lie may be excused for .stating the 
.simple matter of fact, timt the whole of 
the piocceilingsof the first (leiieral Meet¬ 
ings*, by which the design teas carried 
into effect, were organized hv his rol- 
Ic.agtie and himself. " He need hut appeal 
to Dr. Birkbeck’s own toftiinony on the 
subject. In hi.s inaugural address to the 
public, these were his words:—“ My 
friends, Mr.Uohertsonand Mr.Hodgskin, 
your original teiiiporar secretaries, first 
g.'ivc currency to the plan, atitf fe^re tk€ 
powerful means of organi^fng o ir 
public movements. —Ske w L l. p. 420. 
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l)ad foHiul oiu or employed new powers, 
t hey had creuied new prniessious and new 
trades, which, simply because they did 
nut exist wlien our ancient restrictive 
laws were enacted, were excinptcil I'loiii 
their operation. Tliis was an encoii- 
i-agetnent to the mechanics to proceed in 
their good work, for they might in this 
see a aie.ius of emancipating theiu.selves 
and tlieir po-^terity from all these barlw- 
roits restrictionsand they might also 
.«ee in it a .'•trong evidence of that gene¬ 
ral kindness and benevolence of nature 
wiiich found out, in the progress of man, 
a remedv even for the folae.i of legis¬ 
lators. Sir. Hodgskin concluded by re¬ 
turning his sincere tliaiiks to the Society 
for the honour it had done him, and 
.said he siiould remember that day as the 
proudest of his life. 

Next followed “ The health of the 
Lecturers.’* 

Mr. Cooper returned thanks. 

Lientenant Colonel’roHRENs proposed 
“ 'I'lie City of London." 

Tlie next toast from tlie Chair wiw, 
“ Thchealihof Joseph HuniejKsq.M.J’.'* 

Mr. Hl’mf. rose to return thanks, and 
w.u* most warmly applautled. He said 
that the interests of the niccltanic.x 
lung (XCiipied his attention. He had 
been for a con.sideral>le time of opinion, 
that the system ol Cumbiiiation Latvs 
which Jiad' existctl were contrary to the 
true spirit of English law, which dealt 
out equal justice to the lieh and the poor, 
and, acting upon that iniuciple, he had 
exerted liimself for their repeal. Nis 
exertions had foi tunately been .Mieees.N- 
fijl: and ill eoiiseqiieiice of tinoe alter.i- 
tion.s the aitisans were now in a fair way 
of enjoying all the advantages wlrch their 
skill and indu.stry ciilitleu tlieiu to le- 
ceive. 

Shortlv afterwards the Chairman re¬ 
ined, ail’d the Meeting scpaiated. 

We cannot dismiss these different 

J iroceediiigs with«ut adding a very 
e\v remarks. 

Much of tlia fine speaking of 
Dr. Birkbeck and Mr. Brougham 
proceeds on an assumption which, 
in point of fact, i.s not true; namely, 
that the “ mechunL-s of the metropolis ” 
have given their “ cordial co-opera¬ 
tion" to the Institution, and that 
** it has stricLen its roots deeply 
among them.” The total number of 
members is stated, in the last Quar¬ 
terly Report, to be only about 750, and 
we liave stated our belief {vide Sup- 
lenicnt to vol. ii.), that of this num- 
cr not more than one-half are work¬ 
ing mechanics j this, too, after the 
Institution has been a whole year 
established. But what is three or 


four, or even seven hundred, com¬ 
pared witli the number of mechanics 
ill the metropolis ? It is ridiculous 
to call tills a representation of the 
working classes of London. One or 
two only of our large manufactories 
might have turned out the whole 
number. In Kdinburgh, where 
there arc but few inanufuctures, and 
which has not a tenth of the popula¬ 
tion of the metropolis, there is a 
School of Arts, which (notwithstand¬ 
ing Mr. Brougham’s depreciating 
statement) boasts of quite as many 
mechanics on its roll as this, which 
is deceptively called the London Me¬ 
chanics’ Institution. 

In stating our olijectioiis to the 
proposed building (see Suppleiiiciit 
to vol. II.), we hinted that the load 
of debt which the erection of it 
would bring on tbe Institution might 
tend to plaee it in a state of dangerous 
sub.servicncv to tlie iiKlividual<) who 
might choose to const itutc tliemseh cs 
its creditors. Our anticipations are 
rapidly realizing. Dr, Hirkbeck, it 
appears, i.s to advance whatever 
money may be wanted, at four per 
cent, interest. No person who knows 
uuv tiling of the wavs of the world 
can he at u lo.ss to perceive to what 
coiisequeticiM this must lead. If 
IJoi'tor Birkbeck had no design of 
iinjiosing himself in an attitude of 
undue iiiihicnce on the Sx-iety, why 
is not the loan made an open one— 
why doc? Dr. B. monopolize the, 
oppporlunity of oliUgiiig the .‘'o- 
ciely—more especially when iiioney 
on good security can he procureil for 
so,much Ic.^s a rate of interest than 
the Doctor is pleaseil to exact ? We 
conceive this to he the mo.»t olijec- 
tionuhle of all the ohjectioiiuhle inea- 
.sitrcs by wliich the manugeiiieut of 
this Institution has been distin¬ 
guished. It is jilaciiig llie Institu¬ 
tion under the fiiot of one man; it 
is fleslrovdiig utterly its freedom of 
uetion ; it is making a private spe¬ 
culation of what was meant to rest 
on the broadest basis of public co¬ 
operation and utility. 

'' ■ j-au—"■ 

Notices to Correspondents in our next. 

.-riin i i-i '"'i— i 7i avig.ig-- — ■aa-g^aai 
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PLAN FOR A TRIPLE PUMP. 



Si a,—If 1 umlcrstand your Cor- up shall only run out at the spout in 
•respontlcnt M. S. of Lancaster, urijrht, his apartment, 
tvlien he makoshisintinirios, atp. n. This, 1 think, is not a mailer of 
vol. in. respeotiiifi aPlaii fora Pump, nitich dilliculty; one plan I now 
it is that t)f Itavinir to supply three send, and have been careful that it 
adjoiuinir rooms by means of a pump, shall he as simple as I think the case 
tvliieli 111 list be so eoustriieted, that admits of, and, I believe, perfectly 
an individual in any of the rooms new. If it but furnishes a/tmf to th*e 
shall only pump for himself; or, in inireiiious workman, my ];.irpose will 
Ollier word s, tiiat the water pumped be fully answered. 

VOIi. 111. 0 






( m ) 


PLAN FOR A TRIPLE prSIP. — {Fii', 2.) 



Description. will onlv from K; thus each si'pa- 

Let FG anclGB, fig. I, represent the rate imfividnal In the. three rooms can 
wall.^ which separate the (liflereiit apart- turn the water (ui in hi.s utvii room, uinl, 
ineiits; let the shaded circle, HIK, be at the .same time^ shut it otf trom his 
the cistern, in which three perforations iicighhonr’s. It will be evident tliut a stop 
are made where thewateris to run from, must be placed to limit the motion of the. 
and let the onterinost circle be a ring of s|)ont in the arc DC ; and by placinu a 
metal, to which the spouts are to be af- mark on the cistern, we always know 
fixed in the points AAA: the ring need when the spout Is m ic.s right place; but 
not he much wider than the diameter of this will be only nccessarv at tlie spout 
the spouts, and it must nicely fit on the A, as the .stop at D and C will <»f itself 
cistern, towards the bottom, as shown tell when the spout is in its right place, 
at CD, fig. 2, and ought to be ground Figure 2 i.s a perspeetive reprrsenta- 
in the same manner that liie plug of a tionofthepiin)p,asfixe(l, with the woik- 
bra.«.s cock is i that is, the working sm-- ing part, &c. ; and as all tlic handles 
ihces of the cistern and ring must be a work in a similar manner, it will be only 
portion ot a cone. It Is then evident, necessary to show one to e.vplaiii tin* 
that the water will nut run mit of the three. rQ and US iU'c the two walls 
cistern but wheiv tlie .spout corresponds that .separate the rooms ; AHCD, tlicci.s- 
to the hole made in it; thus in the ])osi- tern ot the pump, with its ring, CD, and 
tion AAA, it is evident the water will .spoilt IS; FG i.s the piston rod working 
issue only from the spout A through the turough a cross bar fixed at M N, thereby 
orifice II. Now, using the spout as a keeping itself alwavs i^rpcudicular; 
haudle, turn the ring round into the po- HIKL isonchandlo, IKL is iu one piece 
sUion 11; the orifice, H,. will then be fa bent lever), working oii a centre at K; 
clos^, and the spouts will be in the [lo- the piece IH is jointed at I and H to the 
sition BRB, and the water will is.sue handle, and the projecting Joint fixed to 
through the orifice, I. In the same man- the piston rod at H ; each handle is fixed 
tier, if ws move tite apout to C, the water ih like muuet j and* for the sake of tiie 
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more easily working, the handle, KL 
(ah well as all the othei'.sJ, may he made 
to take off near K, and only lixed when 
wanted to pump. 

Alany more inetliods might have 
heeri shown for the workinif part, 
hut this appears to me the most aim- 
(tle, and, at tlic same time, tiic least 
expensive. 

I am. Sir, yttars, &e. 

G. A. S. 


MECHANICAL GEOMETRY.—NO. III. 

{Cmtinued ffom p. 141.) 

THEOREM IV. 

If from the centre of any circle a 
radius he drawn to the eiremnference, 
hiseetinjf any chord, it will be per¬ 
pendicular to the chord. 


i> 



radius to tlic cireuraference atl),and 
liassiitjf throujfh the point E, the 
radins^ CD, will he perpendicular to 
tlie eliord AB. 

For (I>y 'I’heorem i. Part i.) the 
line, CE standitijr on the line AB 
makes the angles AEC and BEC, 
when aildcd together, e<jual to two 
riglit angles; now draw tlie line CA 
and CBj which, as they are radii to 
tlic same circle, are erpial to each 
other (by Definition iii. Part ii.), 
tbeii we shall have two triangles, 
AliCandBEC, whose sides are all 
equal caeh to its oorre^onding one, 
that is, AE equal to BE.CAequal to 
CB, aud the side EC belongs to lioth 
Iriiuigles; and hence, if tliese triangles 
are laid on eat'h other, they will cor¬ 
respond in every respect, or will be 
identical triangles, aud the angles will 


also corrc.spnnd; hence we shall fiiul 
the angle AEC of the triangle ABC 
will correspond to the angk- lUiC nf 
the triangle BEC, that is, they will 
.he equal. But wc have shown that 
the angle Ali(' added to the angle 
BE(J is equal to IHO ilegrees, or tivo 
riglit iuiglos; hence either of them 
will be equal to the half of 
dcgree.s (or .90 degrees), which the 
angle of a right angle. Thus DE(J is 
perjiendiculur to AEB. 

Corollary 1. —Hence the con- 
verse of this Theorem, viz. that if 
any radius is pcrjiemliciilar to a chord, 
it divides that chord into two equal 
parts, or it Insects it. 

(JoiioLLARV 2.—Hence also tve see 
that when any radius bisects a chord, 
it also bisects the arc of that chord; 
that is, if CD bisects AB, it will 
divide the arc ADB into two equal 
parts; that is, AD and DB will he 
equal to cacli other. 

CoiioLLAny .'1.—We also see, by 
this Theorem, that when two triangles 
have their sides severally equal to 
cacli other, tlicir angles will be seve¬ 
rally cipial to each other. 

(.onoLLAKY 4.—Hence we have 
also the method of bisecting any 
angle; for if, at the angular point C, 
we draw an are, ADB, and bisect its 
chord in E; if wc draw from C, 
tliroiigh E, a .straight line, it will 
bisect the are ADB, vuid consequently 
the angle ACB, which is measured 
by the are. ADB. 

G. A. S. 

{To he continued.) 


SAFETY FOR THE DEAD. 

Si H,—Without resorting to dcnonatiiig 
powder, for tlie purpose of blowing iiji 
re.snrrertion men (tlioiigli, by-the-bye, it 
would be well to blow up the whole of 
them), give me leave toiiitorrayour Cor- 
resjioiidetit T. P. A. tliere is one direct 
and simple means of protecting bodies 
from the fangs of those depraved nion- 
.«iters; and tliat is, by iilacing the collin 
at least seven feet from the surface of 
the earth. When this is dune, there is 
no occasion for patent collins, detonating 
liowder, or other .securities; they are 
tlien out of rcacli. 

Your Correspondeut is incorrect in 
stating, “ th.it bodies that have been 
buried a fortnight or three weeks are no 
longer objects of theft; for bodies that 
liavc been buried more thgn double that 
o2 



EXfASSION OF PENDL’LUM ROD5—MAN-MIIXIN’P.n&. ETO. 


li'iitjth of time are frciiiieiitly broiialit (o 
the ili.'sv;ctini;-v()oiii'>, to the eo.-ft of iniiny 
iiie.uitious nuU darhit: students c>f ,iii i- 
tomy. A Mi.uical Itr.Auou 

or yocii LsKFii. Pl blication, 


EXPANSION OV I'ENOrH’M RODS. 

Si R,—^'ou trill oMisre me by insert- 
iiiff the I’ollowintf (lesiffii inyuiir useful 
JMaifaziue ; it is iuteiuled to obviate 
the didieultvurisiiiff from the expan¬ 
sion of pcmluliun rods. 



In the plan lieivrepre.sented, AA arethe 
two points of suspension for tlie pendn- 
biin rods, and 11 the pendulnin neiahl ; 
t.’C, llie end- of the |ienditlnin rod'. In 
R there are two lioles in tlie diivetions 
AC, AC, sufiicieiUly larac to admit tlie 
pendulum rods to unnefieelt. ISotv it 
:ij(})eai>. to me, that the wei.ijlit, B, woidd 
neither rise nor tall by any increase in 
the lemrtli of the iod?AC,'AC; coii'c- 
(|nenilr tlie rate of the pendulum ttoiild 
bj iniiforin. 

'I'hc space occupied by .such ti pen¬ 
dulum niiifht be too «Tcat fora eoiii- 
luon Dutch clock, but 1 have seen 
some eijrht-day clocks where, I con¬ 
ceive, such a ])cudulmu would lie. 
used to advantage. Should any of 
your readers try the plan, they would 
ohli.ii'e me by mscrliiijj their' results 
in your IVJiijraziMc. 

I am. Sir, 

Vour oliedient servant, 

Simon. 


MAN-.MIULIXER.S. 

Sin,—Ilavincj lately been Iravcl- 
liu}( throuph France, 1'observed tlmt, 
in the inaiiapcinciil of their shop', the 
French have a great many e.vcclicnt 
customs, which tve might copy with 
advantage. The one, in particular, to 
which 1 wish to call the attention of 
my brother mechanics, is the greater 
employment which is given to wo- 
tnen. In fingland we exclude fc< 


males from almost every einploy- 
menl, and from some, in pai liiMiliir, 
to uhicli they are luiieh hettcr 
adapted Uivm men. All our sliojis 
at uhich habiwdashery, luce, fea¬ 
thers, and sucli like light and fancy 
articles, are sedd, are served hy men. 
J have often felt (juite ashanied to 
see a great tall, stout fellow sliind- 
iiig behind the counter, and sort ing 
out rihhoiis and tape. in I'ranee 
this is considered as the business of 
the women, and 1 think with groat 
propriety ; for the very expvessimi, 
Mun-mitlim r, implies a sort of non¬ 
descript iuiiiinil, and is a reproach to 
a mutt. In the same manner, in 
France, women are often omjiloyed 
in all kinds of shops in the capacity 
of elerks. Why should not a woman 
who is a good aeeonntauf make a good 
clerk ? The wife of a friend of mine, 
wlio has a large shop at I’ari', keeps 
all the aceoiints ; and a lielter, ami, 
I may add, a prettier clerk 1 never 
saw. AVlien wc eoii.'iili'i- that the 
unml)L'r of women hronglit into tlie 
world equals the number of men. is 
it not right that all employiiu'iits 
which are suitable to them shnnid be, 
kejil free of intruder' ? 1 pm it to 

llie good .-eiisc, not to .'.iv tin* ‘jal- 
lantiT, of my brollu;r jneelianic', 
whether it Is proper to e.\.elndi' the 
weaker .'ex from such emjdot ment >; 
and whether it wouhl not be for tin; 
benelit of all partie.-, that there should 
be more womcn-iuiUuiers and fewer 
mun-milliner.s ? 

I am. Sir, &(>. 

A Friend to thu Fair Sex. 


ELI.TNfiTOX’S tOt’K. 

Sir, —As you thought proper to iii'ert 
my I'.vjion' of I'.ilington*.' Lock ('ce my 
letter .'igned '1'. J. of the gml of l ist 
iiionthj, 1 now beg to ohsene, thal.tli. 
Sjiarrow is inislakeii in sUiiiiig tliat 
“ there is not, nor eaer was, suelia man 
ill the lock trade at Wolveihampton as 
Mr. ElliiigtoiiIieiaiise [ know the 
man, and have done so for at kast 
twenty years. He is not much known, 
rertaiiily; and, as I befoie okserved, the 
lock has neither iioielly nor sccuiity to 
reconimead it to notice. 

1 am. Sir, your humble servant, 

Sa-mout Naukoj, 

Hammcrsmitli, Dec. 1,18114. 



f !!>/ ) 


IMPROVED LOCK. 




Sir,—1 hcivuitii send yon a])j’an - 
and Dfberiptiou of a Lock which 
J lately iinented, and wliieh, if you 
think them deservinif a place in your 
iSJiigazine, are much at your service, 
lam, Sir, 

Vour ohedieut servant, 

nv. S. 

Ales .inidiaii), near liiigcr, 
i..itic(»lii>liirc. 

OfMcriptioH. 

It is die holt; h, the pivot upon which 
Uic key turns ; e, the tuinbler ; if, a .se¬ 
en riii!'bolt; e, tlie end upon which the 
Ivi'y acts ; /■, a doable .spring to pii.shduwii 
the tuinl>rer ainl seeiirins holt; i,', wards; 
//, the key, with a double w’cl) jilaced at 
.sonietliin.i> le.ss than a right angle; \,2, ;•!, 
notehes in tlie bolt, with cori’espondiiig 
teeth ill the tiiinbler and securing holt 
to fall in, i\e. The loelt in the drawing 
is re|)re.sciited as locked; the process of 
oponinu will be a,s follows:—'i’he first 
web of tlie key must liaie a bit taken 
out, as at^;, to'pass over tlie end, e, of 
the securing bolt without touching it; 
the tninbler must either be made thicker, 
or placed at a Miiall di.stance from tlie 
hack plate, by which means the key will 
act u]ion it as if no part had been taken 
out, and conse»iueutly lift the tooth of 
the tumbler out of notch 1. At this po¬ 
sition the second web of the key iniist 
eoinc in conlact with tlic cud, e, of the 


.seeming bolt, and lift it.stooth from the 
noich The bolt will then, by the iv- 
loliitiuii of the key, bo jinshedhackwaid, 
and the tooth ol the tumbler will tall 
into notch 2 ; the sicond web of the key 
will then lift the uimbler; and iistbeieis 
no notch for the seciiriim bolt, it will 
atiaiii be pii»hed back, and the tooth of 
the tumbler will fall into notch; tlius 
it will he comph'tcly uulorUed : k is the 
liont pkitcicjnoied, to .‘hewthe iiitcinal 
construction of the lock, &.c. 

Tins lock ivill be diliicult to pick, 
from the eireiimstauce that the sc- 
euriuiV bolt and the tuniblor want 
lifting', and tlic liolt shooting at the 
same iiiouiciit of lime. Should any 
of your mechanical readers make 
locks upon this jiriueiplo, or any iui- 
provcuieut thereof, I must rcipiest 
they will, through the medium of 
your JMagazine, eommuiiieato their 
jiriU'tiee or improvement to the 
puhlic. 


OIL FOR tVATCIIMAKERS. 

‘Sir,—S eeing, in your excellent 
hlagaziiie, an inquiry for the best 
method of procuring the finest Oil 
for IV'iitchmakers, I have great plea¬ 
sure ill mt'vriuiug 'ou of* the uio'?l 




1.9S Tfli: SCREW tiL'ESTlON—LONHON tMl’ROVEMKNTS. 


and frrla'm inctliod of piirify- 
1111^ olivo oil, and wlindi i iiavo sfoti 
1 ril'd ivilli £>Toat, succi'.'is by l^r. Nooth, 
«•'. ll.S. ‘ 

till' oil into a white f^lass bottle, 
iiaii!' it ii[i in a window exposed to 
the Mill; in l,W'o or three inontlis it 
will be as eh-ar and white as water, 
all the inipnrilii's bein^ thrown to 
the iiottoin. 'I’lii! bottle in which the 
evperiineni was tried was *-i|naiv, and 
it wa< remarkable, that th<‘ sediment 
did not SI (lie reifiilarly to the bottom, 
Itnt K'emed thrown into the four 
em'iiers. 

I propi.se trvins; this ex]>i‘riment 
next snmnierwitli whale oil fi r lain]*.', 
.ind will let yon know tin' result. 

I am, Sir, 

>'oni' ohedient servant. 

If. i\l. V.w.tsouit. 

Mellionin" ll.ill, Hee. .t. 

I*. S. Some of the puritied oil was 
eiven to a walelimaker at Ihvth, who 
l.i:;lily approved of it. 


THE SCREW QCESTIOX. 

Sir,— it appears to me that, vour 
serew'-drivinif eonlrover.sialists have 
failed in “ drivimj;'’ their arifumeTit 
“ home ” I I'o not see how the 
jiower trained hy lemfthenins^ the in- 
.'•rrnmonl can lie aeeonnted for,cxeej)t 
by consideriinf tin* screw-driver as 
a lever of the fourth order. Ifv the 
iTooked lever, in short, siipposiiie' 
the form eonideonveniently be used, 
it is evident yon would ufuin power 
in proportion as you increased the 
lensitfi of the handle. Aeeordinsr to 
this idea,the jmwer jrained will he in 
the proportion home hv the loii*re.v 
limb, the handle, to the shorter one, 
the breadth itf the point. 

I am. Sir, yonrs, &.e. 

Ti'rm-Screw'. 

DcecinberSfli, ia21, 

I'.S. It is quite iiionniful to read 
the dirervil e'Oiiseijuenei prevlieted by 
my rehuioii “ Serew” from the n.se 
c,i t.)o hhort a tool. I heartily trust 
this worthy sjfcutlonmn will escape 
ail the horrors of a mutilated eloveii 
liecd, tUistiirured face, &c. (iu \vluch 


1 am sure Mrs. Serew will heartily 
join), and will return to liis “ heih’ 
iinturii smd uudefaeed. T. S. 

Sir,— -1 ^hallfeel inueli ohlif^ed liy 
your ])eniiitlin!jf me to eorr*'et aii 
error in my former letter (liaise 
whieh I fear may oeeasionamhii^uity. 
Instead of the pa>sa‘ 4 e lietfiimimjf in 
the fovirlh line frnm the, lioltom ol 
the paije, I should wisli to sul'stitntc 
the i'ollovvinfi;:—“ 'riie same distanee 
heinif observed for tlie small end ot 
the tool as hefore, and the iiMial 
distance for the diameter of the 
handle.” 

In nddition I may remark, that it 
is ii'-nal to make a eonsiderahle dil- 
fereiiee in the size of the handles.; 
and if tlie screw-driver he consi¬ 
dered as composed of two lever'., 
every ditlerenee heeomes donhled. 

1 remain. Sir, 

li'our very oliedienl servant, 

!Jce. fitU, ia21. r. 

I*. S. I am sorry Mr. Nichol Dixon 
has deferred jjiviii" his ideas on the 
subject, but mu'.t say, that until a 
better method is i(ivcn, I shall he 
content to measure the power of 
the screw-driver by the means 1 
before alluded to. Does l\lr. N. 1). 
think a serew-driver made, suflieiently 
stroller to ]>revent elasticity would 
sillier any diminulion of power? or 
does he, or any other of your ('or- 
res])ondents, tliiidv that a smaller 
handle would not produce thuleflect ? 


IMPROVKMEXTS. 

Sir, —^^'our Correspondent “A.” 
(w'liom I shrewdly suspect to be one 
of the imfortunate jiroprietors of 
Waterloo llridsfe) luivinj; su!;<i[esteil 
openiiur a spacious street from the 
saidbridjje io Totteuliain Court Road, 
as an object imieli wanted, 1 will, by 
your leave, point out one of still 
s>reater utility to the jmblie, (lie 
want of whiefi is se.veri'ly felt; ami 
whieh I often wonder has’never hocii 
executed, namely, openioce ^ street 
from the end of Coventry-street into 
llolhorn. There are an immense, 
luimber of oarria/rcs now obli^fcd to 
wind alonif the pvcsejit narrow, cir^ 
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ruitous, and danijcrnus .streets in 
this iiein-liliourliood, to their very 
ijn'at danger and inconveniciicc, to ar¬ 
rive at either of these points. Now, 
l»y aftcndinsf to the map, it does not 
jsppcar that it would he necessary to 
take down so <>^reat a number of 
houses as mioht be c.Kpeeled. Hy 
l)reakin!»- throui^h into Lcicester- 
.s(iuare, the line would pass ahnujf 
the north side of that square, Avlietns? 
ari openin'^ Avoiild be necessary to 
fioiio- Acre, which wouhl make a 
coniiiiuation of tiie line. On cross- 
inif Drnry-lanc it Avonld be rccpiisite 
to take down u few houses to avoid 
llie double Inrii into (Jreat Qiicen- 
slreet, wliich wouhl form another 
eoutiuualioii ; from the east end of 
which an obIi(|uc openin'^' ^\•ould he 
w.mteil into lioiI)oni, leavio';’ fnn- 
eolii’.s Im; l''ield> to the n;j,hl, and 
e'lleiin;^ Ilolhorno|)posite, lied l.inu- 
•slreel. This line of street would he 
of the ureafcst. convenience to the 
v/e^tern coaches on h*uvin/.( the city, 
and particularly for the mails from 
the new Post Oflice. What public 
hnildinj's or cmhellishments niiu-ht 
he introduced into this street (which 
ini^ht n.'t inaptly be called (Jreat 
rnion-siieet) 1 will leave to the ar- 
«‘liilcct to 6Ui(£[eht, as heiniv more 
within his pi’oviiiee. I have merely 
studied utility, and I do hope, ere 
lonj«-, to sec .something of the .sort 
carried Into clFcet. 

1 am. Sir, 

Vonr hiimhle sen^ant, 

T. J. 

Maaitner.sniitl]. 


PYROIiIf!NEOi:S ACID. 

Sin,—I observe, in your 56th 
Number, an answer to S. E.’s ques¬ 
tion, that this ucid may he ptirchascd 
at any chemist’s shop. (Jive me 
leave to say that I am apprehensive 
the “Bacon-fed Chuff” may have 
called the uci<l which he uses by a 
wrong name. When the rough acid is 
|)urifie'.l,itis called concentrated; hut 
in this state it is freed from the fra¬ 
grant smoky flavour so much ad¬ 
mired in bacon, and which the rough 
achl is calculated to impart. There 
may he an intermediate sort, ealletl 


1!)'l 

the vouiih or par/h/ concentrated; hut 
if he were to iiieution I be price be 
pays for the article*, it luighl solve 
the diillculty. The rough acid may 
be bought for 2s-. Gd. per gallon, 
whereas the concentrated is 2s. ]>er 
pint, which is a great diHereiice. J 
1 here!ore suppose he means the ? ouph . 

1 am. Sir, yours, f^e. 

A CoiTNTiiY Keadkk. 


STREXCTII OK LEATHER — FORCE 

ANO VEIiOClTY OK IIAM.MEU.S. 

Sir, —Various engagements lia\e 
])reveute(l me, hitherto, from rei»ly- 
iiig to the questions in your (ioili 
Number, pagv* I f I. 

I’irsf, to A. If. (!., respecting my 
evperiiiif-iit.s on Leather, I beg to 
ohseive, that the pieces subjected to 
my «*\'perinH‘nts were short, varying 
from seven lo fourteen iuelicn in 
length ; about two iiu'lics at eaeli 
end were oeenpied by the viee,s made 
u.se of in the experiment; the exten¬ 
sion in all the speeimens appi'ared 
most fovv'ards tlu; centre of tli»pieces, 
producing jji that part a proportion¬ 
ate contraetion in width and tliiek- 
ness, 1 think it very ])rob;d>lc tliat 
the mode of attacliing the vi(*es to 
the leather prevented the. contrac¬ 
tion near the ends, which otherwisi; 
Avouhl have taken jvlace. 

Second—Some of the fructiire-s 
took place throngli the Avhole std)- 
stance nearly at the same time, Avhilst 
others eommonced on one side, in 
<*«msequcnce of the resultant of the 
force not perfectly coinciding Avith 
the centre of the, straps, although 
care Avas taken to make this coin¬ 
cidence as near as conhl he, and 
probably nearer than in the common 
use of leather straps Avill he found 
to 1)0 the case. < )ne of the speeimens 
of cow-hide Avas a little cut by the 
vice, and began to .separate partially. 

I am a\vare that if the straining force 
he applied to one ."ide of a broad 
strap, it will he torn with Icsj force 
th-an if all the parts of the, substance 
arc allowed to act t»)gctlicr, just as 
we tear a hlieet of paper by hegin- 
iiing at one edge. 

i'hircl—I did not measure the di*- 
grcc of elasticity in the course of 
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SINGULAR EFFECT OF PRESSURE. 


ray experiments. 1 am aware that 
It >vouul be of some importance to 
determine the elasticity, and had 
there been any considerable share of 
this quality vi.sil)le, 1 should have 
done so ; but I soon perceived the 
proper elasticity to be very small, 
and that whatever extension wa.s pro¬ 
duced by the weights nearly remamed 
altiu* the weights were removed. I 
also ol).scrvc<l that many of the spe¬ 
cimens suflered a considerable exten¬ 
sion before they became sensibly im- 
]):iired in strength. 

I.bi.. 

O-'tO iron ■* 

0.68 iron 

0.106 iron, short haiullu 

0.87 wood 

2.83 wood 

3.52 iron, short handle 
12.25 wood, two-handed 

I afterwards tried the offoj-t of dif¬ 
ferent lengths of handle to the same 

liiclie'-. 

Length of handle 42 

36 - 

30 - 

24 - 

18 - 
12 - 


Ill reply to your Correspondent 
relative to my experiments on llu'; 
Force and Velocity of Hammers, 1 
])eg to observe that I used them of 
various weights, from five to fifty-two 
ounec.s, and also a two-handed beetle 
of twelve and u ([uartcr poimds weight. 
My object was to ascertain the ^reul- 
esc force or velocity obtainable with¬ 
out extraordinary exertion. 

I'hc following list exhiluts the 
weight, including the handles of some 
of the liatnincrs tried, and the vel •- 
citiejs observed :— 

Feet prr nee. 

f>7.0 

.36.0 

.'iO.O 

56.0 

46.0 

38.0 

hammer, the head being of iron, and 
weighing one pound. 

Vcloeity 5.‘» 

54 

55 
57 
Cl 
64 



The above being the greatest velo- 
(ities, and as the least velocities may 
he any thing above eight fc<;t ])cr 
seeoiul, the medium may probably 
he not far from what I have given in 
my former letter. 1 find Dr. Young 
4 |Uotes Professor Robison in a note, 
and mentions twenty-five feet' as the 
velocity of a carpenter’s hammer; 
but the page or article is not referred 
to; if any of your readers can point 
out the place, perhaps something 
more interesting may be found. 

I am, Sir, 

Your obedient servant, 

B. Be VAN. 

Leighton, Dee. 7, 1824, 

SINGULAR EFFECT OF PRESSURE. 

Sir, —I observed, a few days hack, 
in t)ie brcwUousc of John Nealds, 


Esq. at Guildford, that the .slightest 
pressure of the thumb ou the head 
of the barrels of ale or beer, wliilht 
w’orking off the yeast, caused it to 
rush out, more or less, according to 
the pressure. Now, though the head 
of a cask of that description is at least 
inch and u half oak, yet the effec't is 
as great as if it were a dmm-heud. I 
beg to know if any of your intelli¬ 
gent readers can explain the reason 
of the above-mentioned action; there 
being a diversity of coiyccturcs on 
the subject, and a desire to pro¬ 
mote scientific observations, will. 
I hope, plead my excuse for troub¬ 
ling you. 

1 am. Sir, 

Your obedient servant, 

J.W. 

104, High Holborn, 

Nov. 16, 1824. 
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CAUSE OF SOME STEAM-ENGINES BEQUiniNO MORE FUEL. OR \ sixfi MORE 
STEAM. THAN OTHERS, ALTHOUGH DOING THE SAME AVORK. 



Sir,— A few (lays a"<», I liapneoeil 
to see two stcaili-enffliies at work 
near each other; the one was the 
improved double reversing steam- 
engine, the other a continuous ro¬ 
tatory steam-engine: this last Avas 
doing the most work, yet not con¬ 
suming half the quantity of coal as 
the TCAcrsing engine. 'Hus led me 
to consider the cause, which may be 
understiMid by the following descrip¬ 
tion of the properties of the reversing 
engine, as it ooinmunicatcs its power 
to machinery by means of a crank. 
(See the prelixed drawing.) 

Description. 

fff/itfl Represent the inside .seejion of 
a .steani-cnj-Miie cylinder, two feet iri dia- 
nicter and five feet in length, iidajtted to 
civc a four-feet stroke; hb, a circle ot 
four feet in diameter, ai?reeiuf? with the 
length of the crank. Tlic iicrpeiidiciilar 
diameter of this circle is divided into 
eiglit eiinal parts, as shown by 1, A, 4, 
fi, 6, 7, E; throngli each of these parts 
lines are drawn at right angles to the 
ucniendicular, until they intersect the 
circle bh. From eacli ot tln;-e iiitersec- 
tions lines are drawn to tlic centre of the 
circle b b, shown by e c. From the muiic 
centre is drawn tlie circle rfrf, c<iual to 
the diameter of tlie cylinder, auna. 
Through the places where the lines, 
ccccf intersect tlie tirclc, rfrf, are diawn 


ijerpendienl ir lines, rrea^ peipeii.livn- 
I.ir lines are also diawn m the ii.uik 

circle sliown hy ////■. 
dent, that the lines indieated h\ / li.nt. 
tliu same proportion to the oval toriiiea 
within the, eylinder, ««(/if,_as the lines 
/■/■/■/■ which are rontanieil in the ei'.tniv 
tm-cle, to the circle bb. Tlie interseenon 
of the liui's mai’keil r with the hiicH 
1, 2, .'t, ti, and 7, gives tlie dehniiioii 

of tlie oval in tlie cylinder, "ha'Ii show:, 
tlie distinction hctweeii the elleetnal and 
ineffectual portion of steam wliicli innst 
bo used by the reversing engine to give a 
rotatory motion by tlie means ol aeranU. 
'File part of the oblong figure,« n a 
-.ideoftlic oval, shows the ipianlil> <>1 
steam used in tlie reversing engine, niore 
than that which would prodnre the s.rnn 
effect, in ease tlie power was ajiphe'l 
contimionsly and directly, and not i'“( - 

niociilly: I have theretore taken tin. 1 - 

lierty of terming '* 

steam. The iiarts of tlie O)' ‘Y ’.• 

,-how tlic ineffeclnal poitn ii "t 

used whleli is contained ahov* .md b'- 
low the piston, togetln r with tlie side 
hranctics, iio/zlcs, Ac. which is iiii.tvonl- 
able. Hence it follows (in roniid num- 
la-rs), tliat the best leiersiiig ^<•^ull^- 
woikiiig) steam-engines use about nine 
parts ofinellectuiil to eleven parts ot el- 
fectual sieaiii. 

I am. Sir, 

Your obeiliciit servant, 
ALov^r of Iju'Rovkments. 



2():> STEAAI NAVIOATIO.V—CLBE OF 

STEAM NAVIOATION. 


Si a,—Steam Vessels refeiTeil 
lo by your ('orresiKuulent “(t. Bay- 
ley,” ii.s liaviijji' come under his ob- 
servulioii, must indeed he badly eon- 
si ructed—it', as he states, the “,pad- 
dliswhecls liavc so iiisutltcieut a hold 
of the water, that they drive it aft to 
such u dcivi ee that it runs under the 
«iuurter at the rate of eievcu to twelve 

Vul. of pnd. wheel. 

Kclipic - - - ]0.25 knots per hour 

Alhiim - - - 10.85 knots iKT lumr 

Venus - - - llh.^o knots per hour 

Here, then, the mean dilFeronee 

... cKlreme cinminfercnce of 

wheel and boat is only 2.H2 jierhour, 
or I Ik* porlion lost in <ln\m^ the 
nliter aft. Several other eA'iimples 
mi"ht lie (|u<ite(l,!md the result would 
be i'oii id nearly tin; same. 

1 apiu'eliejid, nith the, present eon- 
stnietiim of paddle-wheels, this dit- 
ference eannot be materially lessened 
M’ithout at the .same lime aUcctiu|{ 
the velocity of tlie boat. 

'J’lic immersion of the floats oiiirht 
to l»c calculated .so as to alisorh the 
po^v•er of the oujfino at its rejfuhir 
.speed. 

Tlie po.silion assumed by (J. B.— 
“ 'J'hat the wheels of a steam vessel 
muflit lo be eonsidered as a pinion 
Avorkin.!^ into u rack, and that the 
streiuflii of the raek is hut in pro- 
porti«m to the cubieal «:ontcuts be- 
Iween the tioats”—docs not apply; 
lor, were they placed at live ami six 
feet apart, as he snty^csts, in some 
diameters of wheels, one float would 
bo entirely out of the water bef<»re 
tlie next one hud entered it, causing^ 
irreat irrcf^nlaritv in the workinjr of 
the emriiie, besides loss of power. 

1 aiii of opinion that the best effect 
is likely t« be pro;!need when the 
wheels have a float for every foot 
they are in diameter, and the surtaee^ 
broiiijht into action each moment of 
lime should bear a certain propor- 
I ion to the immersed section of the 
midship bend. 

IIOJIATIO, 

'J'ower, Pec. 7, 1824. 


^ No. 63, pao:e 108. 


nilY HOT. 

knots per hour, while the real pro- 
f^ress (if the vessel is but six or sev en 
knots, showing*' a loss ol nearly fifty 
per cent.” * 

Fronnvhat vessels (j. B. ha.s (Ii'awn 
these eouebisions 1 cannot jndsie ; 
certainly not from any of tho.se jiiy- 
inff on the Thame.s; for, in reference 
to them, his statement is incorrect, 
as the pi'rfonnance of the following; 
vessels will show :— 

S peed of boat. J)i (fni ence. 

• - - 7.3 knots - - - knots. 

■ - - 8.8 knots - - - 2.77 knots. 

■ - - 7.8 knots - - - 2.7.5 knots. 

(U'nB OK WRY HOT. 

.'sir,—V our valnalde piiidication 
beiniiT the Jiiediiiiii by which various 
.specifies and causes of tiic Dry Rot 
liavc, been staled at different periods, 
and the subject bctn.o; one of infinite 
imporlance'to our naval f>Teatiiess, 
1 bet? leave to otter a few remarks, 
which I hope will induce yom‘ abler 
Correspondents again to iiivcstigate 
the subject. Mr. Burridgo, in bis 
treatise on Dry Hot, gives w'inti'r- 
felliiig of timber as tin only eure. 
Now, as the adoption of his method 
would destroy the bark, and thus 
enhance the price ot oak timber it¬ 
self, I wish to be informc(i the rea¬ 
son vvliy Aincrieiui oak,_vvbich is itl~ 
rcays fellcil in winter, is peculiarly 
susceptible of the disease when it is 
used in the construction of British 
ships? I consider the dry rot in Bri¬ 
tish oak timber lO arise, more or l(.*.ss, 
from the nature of the soil in which 
it grows; as we find that Welsh (»ak 
by no means equals in duration 
Jlampshirc growtlis, although both 
arc apparently good. The dry rot, 
at the conclusion oFthc last war, had 
attained its greatest height in the 
British navy; the disease was then 
created and nourished^ by the perni¬ 
cious practice of building ships from 
various dcseriptious of timber; Ame¬ 
rican, Baltic, and British oak being 
mixexl with pine, elm, and ash, the 
various juices of which, on being 
closed up, prwluce a chemical ac¬ 
tion, and cause what we denomi¬ 
nate dry rot. This is evident from 
each of the above sorts of timber, 
when used alone in ship-huildiiig, 
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])roducinjj a jfood and lasting vessel, 
liook at, for instance, the pine ships 
<»f Norway and Sweden, the oak 
ships of lloiland, &e. As a remedy 
for this evil, I would recommend the 
discontinuance of the practice of 
using various sorts of timber in the 
same sliip; imd that when the vessel 
is on the .stoc’ks, all between tlu^ tim- 
])ers should be filled with salt, which 
clfoctually prevents vermin, and, by 
destroying any living principle in the 
timber, eradicates dry rot. 'I'lio na¬ 
tional and mercimtilc navy of the 
Ihiitcd States of America have long 
used salt with thp greatest advan¬ 
tage, and 1 have seen several shi})s 
so treated open perfectly sound. 'Ine 
first apparent objection to the use of 
salt is the creation of damp; but an 
inspe('tion of the American packet 
ships at Jdverjmol, or elsewhere, will 
remove any prejndiec on that head. 
.Several American captains have in¬ 
formed me, that the use of salt in 
their ships is productive of no imHin- 
venience. 1 intend giving salt a fiiir 
trial, as a cheap remedy to prevent 
decay in ships, and recommend the 
subject to others. 

I am, Sir, 

Your obedient servant, 

A Ship-Owner. 

Dublin. 


NEW TALLOW LAMP. ^ 

Sir, —In perusing your Maj^zine, 
J linil the description of sojp. very 
curious lamps. Now, it atr^s me, 
that if lamps were coustr|ptcd to 
burn tallow, instead of oil, tne liglit 
\vould be greater, and the smoke and 
.smell imperceptible, cmnparcd with 
what is produced by oil. 1 have in 
my possession, and of my own in¬ 
denting, one of this description, 
which ! call a Tallow Lamp. It is 
<*onsiructed of brass, somewhat in 
the shape of a common camllestick, 
and is mom portable and safe than a 
cMiidic. When trimmed according 
to my directions, it will he found 
ef|ual to four candles, of six to the 
pound, and will bnni with a steady 
light, without snnfiing, &c. for three 
hours. The degree of light is regu¬ 
lated by turning a small cock or screw 
with the finger"and thumV, when the 


light is instantly made lariier nr 
smaller, and .suitable to any i)m-pnsi>. 
1 have used this lamp to solder wiiU 
ever since I made it, and find ih-.it 
large and small articles may be sol¬ 
dered with pleasure; spirits may also 
be evaporated, egg.s cooked, and .sil¬ 
ver, gold, or brass, melted bjrit. One 
pound of tallow and tlu’ce mehes of 
wick will light up one <»f my lamps 
for six nights, burning three hours 
each night. 

I am. Sir, i^c. 
hi. hlONNOM, watchmaker, 
llrnadwiiy, Worcestershire. 

[We shall he glad to n'ceim a more 
particular description of the coil'tti iietiou 
of this appareiil.lv tisefid Jiinnii, a.nl a 
stateiin'iit, foniidinl on the iiivciilor'.s 
exiMTieiiee, of its eeoiirmiy nimpaic'i 
uilli candle.''.—Ko.j 


rXION OK COPIMUl WITH IRON, ETC. 

UY MR. P. N. JOII.VKON, MIXKUALO- 

OIST AND ASSAYKU. 

'Phe Combination of Copper with 
Iron, although stated by many writer.s 
on metallurgy ttibc capahleof uniting 
in iiii indirect way, i.s yet by most ope¬ 
rative men, as casters of copper and 
others, positivity denied to liavc any 
such eajiacity. 

1 have hail my attentirm dir<*ete<l 
to this subject, 1>y being summoned 
as an evidence in a cause l^mitb v. 
Frost. Mr. Smith, ivho uses copper 
pans to boil the ingredients for 
making a green pigment for painting 
and dyeing, Iiatl been '-^omineiided 
to make use of cast padl^to save, the 
expense of wrought one* but tliese 
not an.swcriiig his pnrpl®, be em¬ 
ployed inc to iiLspeet and give my 
opinion on them. In my exjieri- 
inent.s I proved the pre.sence of tin 
and iron; the latter was in a i cry 
mimite quantity : but from the pro¬ 
portion of the former the contract 
was supposed to lie void. 'I In*, oppo¬ 
site party, however, being copper¬ 
smiths or easti'rs, positively asserted 
tlie impossibility of the union of eoj)- 
per and iron;* and finding, on in¬ 
quiring of several persons in the same 
iray of business, that a similar opi¬ 
nion generally prevailed, i rcsolicd 
on making some, experiment-, to 
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l>rovc Ilow far it was j)ossibie to 
unite these metals. 

Jfirsl mixed 100 parts of eopper 
with two of iron, eoveriiijr them with 
rosin, and filliiiff the crue.il)lc with 
powdered ehareoal. After beintj ex¬ 
posed to about yo'^ of Wed^^vowl’s 
thermometer for a ([uartcr of an hour, 
the mixture jjave a clean lump of 
co])per not cpiite so malleable as wheji 
1 mad I Lite rated, and with a redder 
grain. I then endeavoured to ascer¬ 
tain hoAv iniieh iron the copper wouhi 
take up, by covering 400 grains of 
pure copper with iron filings, and 
lining the crucible as before. The 
liroLlucewas H80 grains, of a large- 
red grain, bubbled in the in.sidc as 
if occasioned by confined air, with a 
clean uneven surface, and possessing 
Jieariv tin; malleability of zinc. 

The next thing was to prove the 
existence of the iron by the usual 
process of aualyois. 'I'lie increased 
w(>ighi, indeed, clearly proved its 
]>resenee; hut I thought the analysis 
iieeesstiry, to pro\'' that only ihe, 
iron ha<l entered into the nmipo,!- 
tion. As the iron 1 had used for the 
foregoing experiments was slightly 
oxidated, 1 fancied this might lia\e 
facilitated the- union. 1 therefore 
snhjeeted 400 grains of copper co- 
vercLl with black oxide of iron (the 
crucible filled with <‘bareoal) to a 
strong degree of heat for half an 
hour. The produce Avas G2f> grains 
of copper remarkably red, which, on 
amdysis, nearly answercil to the in¬ 
creased weight as metallic iron. I 
consitler the iron to have been the 
cause of the, copper having such a 
red appeurunee, from its partially 
o.viduting it: it mav perhaps, too, 
have hail the eftcet of making it more 
brittle, by separating the particles 
of im'tallie copper. 1 further ascer¬ 
tained that tins oxidation greatly fa¬ 
cilitated the eombinatiou. Having 
melted 400 grains of pure copper 
with a clean bit of thick iron wire, 
taking care to cover the erueiblc 
Avell, as in the former experiments, 
the produce was a lump of copper, 
in the heart of Avhich a bead of steel 
(containing a proportion of copper) 
was found enclosed, with some loose 
flit!- of .'Steel, on the surface of which 
a iew gnin:! of bad copper u'cie to be 


perceived. The copper was very 
malleable, but not so much so as 
Avlicn uiiadulloruled, and containing 
oulv 4j per cent, of iron. 

The formation of the steel may, of 
course, be accounted for by the cru- 
L'ible being filled with charcoal, to 
prevent the oxidation of the copper. 

Although the union of these, two 
metals is certainly not so perfect as 
that of other metals, yet 1 trust that 
those Avlio credit these simple expe¬ 
riments Avill uliaudon the prejudice 
of there being any iinpossihility in 
their comhinatiun. For my own sa- 
tisfacti<m, I have made several expe¬ 
riments in uniting copper with other 
metals; and perhaps you may consi¬ 
der them snflieiently interesting to 
give tliL'in also a place in your pages. 
What more particularly struck my 
atte-ntion, was the effect of arsenic 
when melted with copper. It altered 
the colour without increasing the 
^vcight of the copper, being no doubt 
volatilized. 

Tnlt»*d with the twohundredtlipart? 
of ar cnie, the < oppor was I'riidei'ed 
wliitL'r, .softer, and more dtictile, but 
not increased in weight. riiiled 
Avitli ten hundredth parts of nrseiiic, 
the copper, as in the former case, 
was not increased in weight, but be¬ 
came very white, and not quite so 
malleable. 

It may be necessary, lunvever, to 
obserre, that 1 usclI the glass or 
oxide- of arsenic, which might have 
facilitated its evolution; although, 
as the iTucibles were filled with char¬ 
coal dust, I thought this would have 
prevented any such effect. 

Copper united with two hundredth 
parts of tin was rendered less mal¬ 
leable, became of a flaky bright when 
suddenly flattened by haininering, 
was smooth in the fracture, and had 
a colour inclining to yellow, and 
somewhat whitened. 

Copper united ivith two hundredth 
pai'ts of lead assumed a bright flaky 
iippeurauee Avhen hammered, and the 
luullcability was much diiuiiiishcd. 

Copper united with Iavo Inindredth 
parts of zinc rvas rendered softer 
and less ductile, hut not so flaky 
tis when united with either tin or 
lead: the fracture Avas of a dirty red 
coloiu*. 



nOLLlN(5 Mll-L—TrXSELLINtJ—AllT OP \VE<VVIN(!. 


nOLIjIXR MILL. 

—I aiUlrossetl you on the IGth 
of xVpril, in reply to some of your 
inquirers, with a eomimuiieution that, 
ill this neis,^hbourhoo(l, tlierc is a 
flollinjf hlill where they manufacture 
lead of a superior quality, for the 
l»revention of damp in walls of rooms. 
Since then I liuve fomul, in perusiujj 
your valuable Majyazine, other iu- 
<|uirics to the same purport, which 
has induced me to forward to you 
samples of the lead for the above 
purpose, that you may he enabled to 
show the said samples to luiy of your 
numerous Correspondents or friends 
that Avill take the trouble to call 
upon you. It may not be unnei’essary, 
therefore, to point out the advantages 
of this lead. As soon as it is nailed 
on to the wall, the place may be in¬ 
stantly repapered or painted; when 
any alterutiou is made in a room, 
such us stopping up any door or 
^vindow, or the breaking out of others, 
it takes, according to the ordinary 
method, a considerable time before 
the lime is bulliciently dry to admit 
the room being finished, but, by ap¬ 
plying the remedy here proposed, the 
damp is etrectually prevented, and 
the room may be niiishcd, cither by 
painting or papering, without any 
loss of time. 

1 am apt to think, ivere it more 
generally known, it would be a valii- 
uhle article to painters and paper- 
hangers, and to those who wish to 
have a good room without being an¬ 
noyed with damp, 'fhe manufac¬ 
turers arc Messrs. Hutchinson and 
('()., Rolling Mill Company, I’atcly 
Bridge, Y'orkshire. 

I remain, Sir, 

Your obedient servant, 

J. W. 

[Tlie samples alluded to may be 
seen on application at No. G5, Pater¬ 
noster Row.— Edit.'] 


TUNNELLING. 

Sir,—I nin the person who, on the day 
the ThainL*.s Tunnel Company annoiuiccu 
their first meeting, inscitedau advertise¬ 
ment ill the Thnes paper, stating I had 
matured a plan for etfectiug the comple¬ 
tion of the tunnel unsucccs<;fully at¬ 
tempted under the Thames at Uolher- 


hithc, projocU'd by the late Mr. Dodd, 
or any other tmiiK'l wlticli miglit In* ro- 
qiurcd under the Thames, or any oilier 
river. At the time ot mviitwiiihg this 
advertisement I rc.sided hi the eouuii j, 
and had not seen join* iMaga/ine, nor 
did 1 know that the nndeitakin;' of any 
other tiiiiucl was conteuiplateil. 

'Hn* idea of aecnniplisliing tlihs niider- 
taking first struck me, when, in inider- 
draiiiing the town I then occupied, I had 
occasion to carry a deep diaiii under a 
considerable stiT<uii ot water. Knowing 
tin* only survivor of the men wlioweic 
employed in eoiuliu'ting the exeat alioii 
of the first niojected tunnel, T was ac¬ 
quainted with the oanse tif its failure. 
Confident in the superiority of my ])Um 
over any that 1 liare since seen aiiiioiinced 
to the public, I proposed taking out a 
patent; but the efiVet of an unfortunate 
lawsuit, ill which 1 was then engaged, 
prevented me from pin suing my design. 
The disastrouh eoii'ciinences that at¬ 
tended my law.suit liave deprived me of 
the means of obtaining a patent. Aly 
motive for addressing this eommimiea- 
tioii is, to cxjire.ss my wish to avail my¬ 
self ot the eo-operation of some re.'ipeet- 
ahlc Engineer to join me in aceoinpiisli- 
ing my object. .My plan is original, ami 
lias this superiority over others—no 
failure can ]) 0 '«sibl\ take place. It will 
ctl'ect the grand desideiatniii, that ot al¬ 
lowing the I’rowii of the arch to he nearly 
level with the lied of the river; eonse- 
qiu'iitly the great uhjeetioii to a timiiel 
will he avoided, that of a great acclivity 
and decliiity, and the approaches will bo 
cuiiseijiiently contracted. 

Should any (lentlenian feel inclined to 
obtain furtlierinforniacion on tbi.s subject, 
( shall be happy to wait upon him. 1 
Inu.^t beg to observe, that though a man 
possess a small share of leavuing, he may 
he capable of conveying some useful 
thoughts, or of making some useful di'-- 
covery, or by chance aeipiiie some secret 
of nature, or some useful iiitelligeuee of 
facts, of which more enlightened men 
may be ignorant; the advantage of wliieh 
may be lo.st to tlicia.'.elve.s, and tlieir uti¬ 
lity to the public, from a want of pa¬ 
tronage and nssi.stniicc. 

A i»TaiTUKi>stiiRi: Land-dkaineh. 


“ AUT OF weaving.” 

While almost every art eoiiiieetoil 
witii the. cotton niaiiulaelures of 
(ireat Britain Inis liud its priiieiplcs 
invcstiiruted, and details ininiitely 
explainetl, by seienlilie men, the 
Art of NY’eaxing, to which they all 
refer, and nhir-li may be said to be 
the foundation of the whole, lia.s 
hitherlu been left in the hands of 
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tilt; mere artisaii, whose limited 
itK'iiiis iiiol odiU'Ution oercssariJy e.v- 
cliidi; liiin from offerinf>' such a devc- 
Jopiticiit of its principles, and ela.ssi- 
liciitiuu of its different liranchcs, as 
the importance of the subject, both 
in a imtioiiul and scientific point of 
view, obviously deserves. 

We arc happy, Umreforc, to have 
it in our ]»ower to announce to the 
inunufucturiiu' interest, that this <lc- 
sideratiim has now been ably sup- 

! )licd by the labour and inju;ennity of 
Ur. John JMnrphy, of Cihisiyow, who 
has devoted much of his time and 
attention to the subject, and ^ivento 


the world, under the above title, a 
work replete with sound views of tlie 
principles of this interesting art, and 
with illustrations of its details, not 
only by clear descriptions in writinsf, 
but*by’a series of engraved diagrams, 
explanatory of the various textures 
of cloth and <»f the apparatus em¬ 
ployed in Uieiv production, from the 
graver of Mr. Maelure. 

We have space, at present, only 
for this short notice of tliework; but 
we may be induced, in another num¬ 
ber, to offer a more detailed account 
of it, and to support our opinion of 
its merits by a few extracts. 


ANSWER TO INQUIRY. 


NO. Cl. —CONSTUITCTING REFLKCTTNfi TELESCOPES. 


Si II, —^\’our insertion of my " So¬ 
lution of the (geometrical Exercise,” 
induces me to trouble you again. 

It is likely that several of your 
more alile Uorrespondeuts have al¬ 
ready (‘iideavoured to sn]i])ly Mr. 
Barton’s mimevoiis wants (sjiecified 
page .'10, Number <ll) resivcctiiiff the 
imimifaclurc of Specula for Reflect¬ 
ing 'rdescopi-s. If, liow'cver, yon 
have not vet received a coinmnnlca- 
tion better adapted for explaining to 


Blr. Barton, " Why a parabolic 
curve is necessary for the large spe¬ 
culum, and why a spherical curve 
would not do as well,” you are at 
liberty to insert the following. 

OiK! of the fundamental laws of 
optics may, in reference to curve 
surfaces, lie put into this form :—Ta 
the ref/ection of the incident untl 
reflected rays form equal unifies with a 
tmifrent to ike curve at the point if in¬ 
cidence. 




Let .\l)B (fig. I) be a ceniral section 
of a siiiriilinii perfectly parabolic, of 
vvliicli t'D is tlie axis, D the vertex, and 
1’’ the focus. .Since, from the nature of 
the parabola, everv diaiuetcr, GH, iind 
its focal chord, O'F, make equal angles 
with the tangent, ROE, drawn through 


its vcrtc.x, G, every pencil of rays, HG, 
parallel to the axis, CD (whieh, accord¬ 
ing to flio law specified above, is always 
reflected in the direction GF, so that tlie 
auKlc FGE equal HGK), meets CD, after 
reflection, in the same point, F, the focus 
of the paraboloid; couscqueutly there 
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is no alierratlon of rays, ihatis, no con¬ 
fusion of iiimdcs, at tlic focus of a pcv- 
fiictly jwviilwlic siu'cuhun. 'J'lic imayic 
which IS tlierc formed of uii object iude- 


liuiU'ly (lislant is dcpeiuliiu!: 

fordistiiiclncss'^ coiiioiiulj n[ioii fne niiuj- 
iiitiulc of the siiceuluin iiiul its redceliio 
power. 



The ease is very different with the 
.y|ihcric!il spernliiiii. In this case, Ali 
(li" 2) beimi a ceritriil scclion of the spe- 
eulnin, of which Cl) is the axis, 1) the 
vertex, and Othe centre, it is evident 
tliatany pciicilof lays, HG, parallel to the 
axis (reflected, aecordiii.ir to the funda- 
inciitiil Jaw, in tlie direction Gi*’, so tliat 
the ansle I'GIi ciinal HGIv) meets Cl), 
after I'elleclion, in a point, F, vvhich al- 
wa).s bisects OK. And since OK in¬ 
creases according as the point 0 iccc.dcs 
froiii the vertex I), the point F iimst 
.ulv.incc outwards from its limit, the hi- 
seetion of I he radius, UI), till the angle, 
DOG, hceoines fct)-'; hcyuiul which, of 
emtrse, single retlcetion, so as to nirel 
tin axis, ceases. In a spherical sjiccu- 
lum, tlicrcfuiv, all the pencils ot rays 
coming from an indcfinilely distant oh- 
jeet, which arc rctteclcd from the cir- 
"cnmfci'cucc of any given circle whose 
centre is 1), meet at a point of the axis 
peculiar to themselves; that is, c\ciy 
cone of rctlcctcd rays has its vertex in a 


different point of the axis hetween the 
limit of the ]ioint F and 1). This occa¬ 
sions the iiljcrnitiim of a sphern al rctlcc- 
tov. A succession of images is thus 
formed, less perfectly hleiiilcd as the 
point F recedes from its limit nearest lo 
O; coiisciiuciitly no m'rfcct. image what¬ 
ever can he formed by parallel rajs iv- 
lleeted from a splierieal snrlace. llu' 
confused image, huwever, which is 
toruicd, ajiproiwhes perfiX'tiou iii prij- 
poitiun as the angle, DOIj, is diim- 
uished. Hence Mr. liarton will readily 
pcrc'-ive, that of specula tiiriiicd of the 
same nuitcrials, and eonuiiniiig the simu: 
<|iiaulity of reflecting suvlacc, that is ihe 
hest which is a portion of tlic largest 
spiiere, I am, Sir, 

V'our mo.'t obedient .servant, 
Naiiun .Siioiri. 


* In specula which have the same foeal 
distauee. 
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NO. 80.— STRENCTII OP ROPES. 
iSm,—I shall be mueli obliged 
to any of your (lorrcspondents who 
willcoiiiiiiunicate where the most i-or- 
rect iiifoniialiou is to be foiiml rc- 
spcctiii<r the actual and coiiiparutivc 
8lrcni(ih of Ropes ? 

1 uiiij Sir, &c. 

T. S. 


NO. 81.— CLEANINO SILVER PLATE. 

Sir,— ^AA'hat is the best incthod 
of taking taniish off Silver and 
Plated Goods ? The usual method 


followed here is by polishing, Imt 
this is very ioj'ii'ious to jilaled arli- 
cle.s, especially to chiiacd or wroiiglil 
work, &c. 

I am. Sir, 

Yours respectfully, 

S. Jl. 

Kdiuliurgh, October 21), ld24. 


NO. 82.—WHITENING BR.\HS WORK. 

Sill,—In the process of Whitening 
Brass Work by lioiling, what is the 
best method of preparing the tin, 
and the best ingredients to be U3c<l t 
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Anil is there any method of hoiling 
brass work white by u preparation 
of silver ? 8. B. 

, NO. 83.— JOINT EFFECTS OF CON- 

VBNSEU Ain AND OU.SPOW’nEII. 

SjR,—^'fhere is, in page 217 of 
the first volume of the Meehaiiies’ 
iVlagay/me, a plan for a bomb to be 
lirecl without a fuse, whieh is ae- 
eoinplished by lieat given out by 
eommnn air, on being suddenly con- 
ileimd by a lilow on the plug. I 
should wisli to ask the opinion of 
some one more conversant with the 
properlies of air than myself, whe¬ 
ther, if a body of closely condensed 
air wc're allowed suddenly to exert 
its whole force. In exfuinsion, on a 
quantity of gunpotvder in a confined 
situation, it would nut answer the 
same end i 

'I'he manner in whieh tlie efleet is 
most proper to lie tried u})]>ears to 
be by the air-gun, in whieh, after 
being charged with air, a quantity of 
powcler (sup])ose the usual charge) 
may be ])laee,d between the roller or. 
stop-eoek and the bullet. Hence 
arises another question, viz. sup¬ 
posing the iiowder will explode,wlic- 
llicr the velocity of the ball will be 
e(|u:il (by the united action of the air 
and powder) to the velocity it would 
acquire by their actions added toge¬ 
ther ? As I may, perhaps, he more 
clearly understood if I say, suppose 
the velocity by air as one, and by 
powder as one, wbethcr, when com- 
1 lined, it will be equal to two i Or, 
if not so much, to what the dimi¬ 
nution may he attributed ? 

F.II. 

Perey-btreet, St. Paiieras. 


NO. 81. —^WATEU WHEELS. 

Sir,— A Water Wheel is required 
for a weak stream, the whole fall 
being thirteen feet; 1 wish to know 
which description of wheel will pro¬ 
duce the greatest ellect ? and if an 
ovei'shot will, what height of head 
is necessary above the wheel ? Or if 
the. wheel called by some a tumbler, 
by others a balance-wheel, iihat 
ought to be its height ? 1 should 
also be glad to know, in either case, 


what is the proper velocity ? also 
ivhat is the increase of expense and 
of clTcct by substituting iron buckets 
for wood ? 

A Subscriber. 


NO. 8.5. —VITREOUS STOVE-WARE. 

A Young Country Potter would 
feel highly ohli.gcd to any of our 
(’orrespondeuts that would give any 
information respecting the compo¬ 
sition and process of making the 
\'itreous .Stone-ware Bottles and Jars, 
with the manner of burning and 
glazing them ? 


CORRESPONDENCE. 


A Corre.<pon(ieut, alluding to Inquiry 
No. 7K, respecting the calculation of 
Knniiiiig Water, observes, that he has 

often .seen the defect of rules fur this 
]mrpose, and is led to believe, that no 
correct rule can he given to suit all eir- 
cninstatices, at least not without paying 
some attention to tlie state of the atmo¬ 
sphere at the time. 'Hie iUnius[)lierie 
pressure on the surfivco of tlie water 
varies one-fifteenth ordinarily, some¬ 
times considerably more. He iinagiiu‘s 
this must affect the flow of the water at 
any depth, and that the difference must 
he the most nearest the surfiu'e.” 

Philo-.Mechanieii.svvishe.s to kaow, whe¬ 
ther the improvements on Cliroiiomcters, 
by II. G. Dyar (mentioned in pages 382 
and 412, vol. i. of the Mechanics’ ^laga- 
zinc), are yet introduced into England, 
and sold ? And if so, where and at what 
places they can he procured ? 
f.^G. N. D. and other Inquirers, are in¬ 
formed that the 8u])plemeiit, containing 
the Iiule.x, &e. was puhlislicd at the be- 
giuning of this mouth, and may be had 
by application at oiir Publishers'. 

Communications jveeived from—W.B.H. 
—•'rhoiuas Whiting—Di.xon Vallenec— 

B. II.—C. N.—G. F—John 

Woinib-l\V^.—L. G.—B.—T. Porler— 
.1. S.—Ddi^Junius—G. Thuriicll—N. 
Spence—Scrutator—An Old Fiiend— 
M. I).—One Pound One—Q. X.—Hem, 
—W. Pond—A Reader in Leicester—■ 
—Spvgla^—Unit—P. P.—Mechanics’ 
Frieiid-w. A —'rouchstone—'1'. M. B.— 
Everybody—Jack Horner—Aaa.—Specu¬ 
lator—John Young—H. T. E. Dice. 
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the l',ditar,al the FaUlishrrs’.KNKIHTanii 
L^CEY, 6a, raterniMter-row, London. 
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** Dhn at the borrow’d beam of m-'an Mid itan. 

To lonely, wanderiaa, weary travellera, 

It Keaton lo the tiiuY. And at on hiah 
Thoae roltioj; Brea dlseover but the tky. 

Mot liRht at here ( to Keaton’t Rlimmering ray 
Wat tent, not to aature our doubiftil way. 

But guide tia upward to a better day.” Jhryitn. 


APPAll.\l'lJS FOK RECOVEMNG FERMENTED IJQUORS 

WHEN SOURED 



Sir,—- I send you a drawing, toge- 
tiicr with a description explanatory 
of a little instrument, which I l^f 
summer found of considerable utility 
in a domestic point of view, and 
which may be equally so to that 
part of your readers who either brew 
themselves, or have occasion to keep 
Sa tap molt or other fermeated li- 
oupra. It is a well-known fact, a*- 
tltough not always the more agree¬ 
able on that Bcdpunt, that cyder, 

VOL. III. 


perry, and even ale and porter, leav¬ 
ing out of the (luestion that unde- 
finable compound, London small br 
table beer,very soon become, if in cask 
and in tap, extremely flat and insipid; 
this state continuing until another 
change takes place, viz. the produc¬ 
tion of acidity, or transformation, 
partially or wholly, into viiienr. 

To remedy this evil mocnanical 
means have been resorted to, and 
patent cocks and vent-pegs. Intro- 

p 
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duced without number. These, how¬ 
ever^ only guard against the careless¬ 
ness of servants, and are bthenvise 
quite incompetent to the task, inas¬ 
much as some body, either fluid or 
aeriform, must be admitted above to 
allow of the liquor escaping from 
the cock below. When, however, 
the fluid has become hard, or, in 
another word, sour, chemical means 
are called in; and if they cannot 
bring back the spirituous out of the 
acetous stage, they can at any rate 
prevent the injurious action conse¬ 
quent u^ion the internal reception of 
a fluid in such a state. To this efleet, 
a few gniins of the fliiely powdered 
bicarbonate of soda arc generally 
added to a tumbler full of me beer ; 
but should any liquor thus carbo¬ 
nated bo left for a moment, it is 
worse in flavour than before ,* and as 
the degree of acidity varies every 
day, so, consequently, an increased 
dose of the soda is necessary, and to 
hit the point of saturation exactly is 
one of no small difliculty. 

It is unnecessary to occupy your 
pages with the many objections to 
wluch this process is liable; those 
who use it would, I make no doubt, 
rather be without it if the beer could 
be saved. To this effect I made the 
present machine, which in every re¬ 
spect fully answered my expectations. 
It is simply a generator of carbonic 
acid gas, a body well known for its 
quality of resisting putrefhetion for 
a considerable length of time, and 
which, if absorbed by any liquid, 
renders it brisker and more palatable 
than before. 


is affixed. D is one of two small pui>(.' 
lions, which sen’e to keep the bell daw!q 
and steady it In its place. F is an muon 
joint, which connects the long pipe to the 
screw, which- is first made fast in the 
vent-hole of the cask, by tuniuig with the 
key, H. I isabasou orvessel perforated 
at the bottom, and which is used to hold 
the marble or chalk for generating the 
gas. To set this apparatus at work, lir^t 
make the screw tight into the cask, G, 
whi(A may either re.st on its side, or be 
placed oil one end, as in the drawing ; 
the latter 1 consider preferable; the ca¬ 
pillary attraction between the fluid and 
the fibres of the wood not being in tills 
way iinp«>ded,aud asiiiall q uantity of water 
poured on the top or head of ilie ca^U 
being sufficient to keep all tight. Sc - 
condiy, remove the bell from the ontei 
ca^, and put such a quaniity of nminiOM 
marble, caibonate of lime, broken into 
fragments, about the size of awaliinr, 
into the dish, Ij as will two-thirds fill it; 
put the bell in its proper po.sition, as ic- 
presented; make the fle.xib](‘tubing, I-, 
fast; half fill the rescrvoii', 11, with 
water, by one of tiie three aj^rlures •ir 
necks with wliich it is ftiiiiishcd; take 
care to At the coi k in again quite tight, and 
connect the long pipe by means of t he 
union joint to the screw, F; luuing 
done so, which will occupy hiiia veiw few 
minutes, pour on the top of the hell, (’, 
a quantity of dilute muriatic or sulphui ii: 
acid, ana which may be'Cniiiposcd of one 
part acid to eight ot water, until the li¬ 
quor just makes its appeiiraace at tlie tn]>‘ 
of tlieouter rcssel; takeout theeork in the 
reservoir, B, fijr two or three iniiiutes, 
to suffer the couiihoii sur contained in the 
bell lo escape; fasten it again quite tight, 
and tlia process is finished. It'wiiriiuw 
appear evident to any one, that as soon 
as a certain quantity of carbonic acid gas 
is generated in the bell liy the action ot 
the acid on the marble, the acid liquoi- 
will be driven by the pressure inside iiiu» 
tlic outer vessel, a sufficient space foi 
which has been allowed between the 


Description. 

A is a cylindrical stoneivare vessel, 
capable of holding from three quarts to 
one gallon, or more if necessary; the 
size of the instrument varying, of course, 
with til at of tlie cask in tap, and per¬ 
fectly open at the top, with the excep¬ 
tion of a I ini, ill which two iiotclies are 
out; attached on the one side is a small 
reservoir, B, for containing a little water, 
and which may be thought necessary to 
purify tlie gas as it is generated; this ves¬ 
sel, which need not be of a greater rapa¬ 
city than a half-pint measure, has no di¬ 
rect communication with the other part 
of this apparatus. C is another vessel, of 
a bell shape, quite opeii at the bottom, 
aiidfumishrawitbaaoittetppi mouutca 
with cap and screw, to which-the pipe, E, 


two; there it will remain luuil the stop¬ 
cock atF, to which the rhumb and finger 
are appliim, instead of the common vent- 
peg, is turnedj wheii a quantity of fixcil 
air will rush into the cock to supply the 
place of tile liquor witiidrpwn. Sliould 
this stop-cock DC left turned on, an ab¬ 
sorption of a portion of the gas will he 
the only coirseguence ; and this, as 


lorc smiea, wiu oniy lemi to iiici-easc uai 
briskness of the liquor, although, in go- 


■ «w vv awk wvtsu sv , 

'Hic diluted acid having now got to its 
level, snpposiug a quantity of beer, or 
whatever it may be, to have been with¬ 
drawn, equsd to the size of half the bell, 
it is actively at work on the marble with¬ 
in, and would thus continue uutil.thc 
• whole of this substance, or the Acid, 
wei-e expubded, of, eci' vnll henf^ ther 
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case, until t^e pivfsiu'e produced iBffliu 
forcea U between tli« two Tcssela. when 
this gas is used, another portion is inade, 
and so on, until either the cask is 
emptied of its contents, or the acid ueu- 
ti-iUizcd Should the lattar he t)ie case, 
the addition of a little nioie strong acid 
will produce an extrication of a fresh 
portion of the gas, provided there still 
leiiiaiiis some undecumposed carbonate 
of lime; but if this is not tlie case, the 
bell must be raised out of the larger ves¬ 
sel, and the basin, I, replenished as be- 
tore. 

As I now fear that I have obtruded 
too much upon }rour time and space, 

1 sliall only add, that the expense of 
the gas, us generated by this machine, 
will uot, for a butt, be more than 
*'qnal to half a gallon of the same 
liciuid of ale, and that it will preserve 
the whole to any moderate length of 
lime front the injury tvhich must 
always attend the admission of com¬ 
mon airj and that even the expense 
of the machine itself will not be 
proportionate to the loss occasioned 
ni the common way. 

1 shall take the opportunity, in a 
future Number, of giving a practical 
hint or two on a ready method of 
preventing liquors and home-made^ 
wines, especially while in a state of 
fermentation, from passing so sud¬ 
denly into the acetous stage, and to 
whidi, in warm wcath^, tlxey are so 
very liable. Until tiien^ 

I remain, Sw, 

Your obedient servant, - 
P. JorcR. 

11, Old Compton-street, SbhO. 


RAILWAYS.* 

'there is ao single.circumstance so es¬ 
sential to the improvement of u country, 
as abundant and easy means ot internal 
communication. Part of the price of 
eommodities always consists of the i-x- 
pense of bringing them from the place 
where th^ are made or raised to the 
market. In improved districts this 
amounts, in general, only to a small per¬ 
centage upon the first: C(»st; liut in rude 
and backward districts, unprovided with 
tolerable roads, it often eiiliances the 
cost of the article t<» three or four, or 
even'ten times the original amouof, and 
of course either greatly lessens or entirely 
precludes their use< Coal, for instance, 

* Ftum “ Tlie Scotsman." 


is not found withlu less than a hundred 
miles of London ; and had some more 
economical mode of conveyance than 
carting uot been fnund out, this article, 
which is sold at 4bs. a ton in the nictro- 
imiis, wunid liar% co>t six pounds—a 
price which would have been nearly 
c(|uivalcnt to a pruiiibition- against the 
use of this species of fuel. Such arc the 
vast fdcilitic^ wliich navigation affords 
for the transixji tatioii of commodities, 
that the coal ol Uiouccsiersliire can be 
sent by sea at a cheaper rate to Jamaica, 
than it could be sent by laud in carts to 
Loudon. 

In early times the roads were miX'e 
foot-tracks, and goods were univoi sally 
carried on the backs oi horses To thc.se 
succeeded gravelled mails for wheeled 
carriages, and the latter ncir tolluwed 
by canals. A horse put into a wheeled 
carriage will draw, upon a well-made 
road, as much as tour hurxcs would 
carry on their backs; but win n employed 
in tracking a boat on a canal, he will 
perform us much work as tiiirty liursra 
111 carts, or as a hdndred aiid twenty 
pack-horses 

Railways are a much more recent iu- 
veutioii than raiials; and for particular 
purposes, suchasthecuiivevaiiccof coal, 
stone, or other heavy commodities, down 
a short inclined plane, sloping at an 
angle of three or four dcgives, they are 
decidedly superior As a nieau.s of gene¬ 
ral communication, they are cheaper in 
the fimt outlay than canals, more com¬ 
modious in .some respects, and adapted 
to a greater V ariety of situations ; but so 
long as horse-power was the only power 
employed, it may be doubted wlielher tlie 
balance of advantage was not in favour 
of canaU. We are ouite satisfied, how¬ 
ever, that the introauctjnn of the loco¬ 
motive steam power lias given a ticcided 
superiority to railways. Jiideed we are 
convinced, and we hope, by-and-bye, to 
convey some share of tlie conviction to 
the minds of our readers, that the gene¬ 
ral use of railways and steam-carriai;es, 
for all kinds of internal cnmmiinicatidn, 
opens up pm^pects oi almost boundleks 
ImjM'Ovciricrt, and m dc-tiiied, perJiaps, 
to work a greater change on the state of 
civil society, than even the grand disco¬ 
very of luivigatioti. 

'I'lio value of the railway, as a med'mm 
of ciimmeicial comiiraniriitloii, lias not 
escapcil the sagacity of Dr Young. In 
his Lcctul't'S on Natural RiiiJosopliy be 
says :—** It IS pos-ible tiuit rnads paved 
with iron may lierealier he employed for 
the puipose of expeditious travelling, 
since tfieri! isscarrrtif ««// resistance to oe 
overcome except tfmt of the air; and 
such roads will ullow the velorlty to be 
increased almost without limit." 

Iron railways are of two descriptioiUit 
The flat rail or tram road consiKts of cast* 
iron plates, about three feet long, four 
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inches broad, and half an inch or an inch 
thick, *vUh a flaanch< or turned-up edge 
on. the inside, to guide the wheels of the 
carriage. Tliesc plates rest at each end 
Oil stuue sleepers, of tliree or four hun¬ 
dred weight, sunk into the earth, and 
they aie joined into each other, so ns to 
forma continuous hoiizontal pathway, 
'iliuy aie of course duuble, and the dis¬ 
tance between the opposite'rails is from 
three to four feet uau a half, according 
to the l)rcaiitli of tlie cur or « ajtgon to be 
employed 'llie edffe mil, which is found 
Li be sniicrior to the tram tail. Is marie 
eilhci of wioneht or cast iron, if (lie 
latter u'-ed, ilie rails are aiioiit tliiee 
feet ioi i,, till ce or four inches broad, and 
from oiii to two inches thick, and they 
iii'e joined at tlieir ends by ca.'it metal 
^ocl.er8 atiiirlied to the bleepers, ''i'he 
iiuner edge of the rail is geucralljy made 
wirh H con VI'S -m faie, to which the 
wheel of tlie car W adapted by a groove 
made somewhat wider Wlien wrought 
iron i.tu.<<i'd [which is found to be equally 
chi'ap with ca.'it metal, and greatly pre¬ 
ferable in many re.tpcct.s), the bars are 
made of a. smaller site, of a wedge shape. 


and twelve or eighteen feet long, bntthey 
are supported by sleepers at the distance 
of every three feet. The waggons gene¬ 
rally u.sed run upon four wheels, of 
trom two to three tcet diameter, and carry 
from 20 to .“iO cwt. Four or five of them 
are drawn by one horse. Oii tlie dead 
level ralhvay, con.'-tructed by Air. John 
Grii'vc for Sir John Hope, near Alu.'sel - 
hingh, which is one ot tlie most |'.ei'f.'Ct 
in liritiiin, a single horse draw's fire 
loaded v.asrgoiis, each containing .'Ricw't, 
of cuiils, at the rate of four niilrs an 
hour— in all seven tons and a halfi I't- 
flu.'ive of the waggons, whlc’i wei'jh 
three tons more. Reducivs; the vp'ixiiy 
to two miles an hour, by professor I e-'- 
lie’> rule, the hoi se should draw IJ ton-i, 
or l.’i including tlie waggons. Mr. hre- 
vpnson observes, that “ an oj'dinarv 
horse, upon a w'oll-constructfd railwav, 
on a level line of draught, will woik 
with about ten tons of goods. Mr. Fai¬ 
nter, an Eiiglisli engineer, gives the fol¬ 
lowing as the effect of a single horse's 
draught upon different rmlways, at two 
miles and a half an hour: 


Weight of the load diawn Weight of the load ur.il 
in pounds. waggon m pounds. 


hauelly tram roaa... 

Surrey ditto. 

Penryn edge rail. 

Cheltenham tram road. 

New branch of ditto, dusty.. 

Ditto clean. 

Edge niilw'ay.'i, near Newcastle.. 

lliis Table shows tlic great superiority 
of the edge rail. Tlie engineer observes 
too, thitt the. vehicles were made in a 
very rude manner, and that were more 
care employed in their constructioa, the 
load might be much increased. 

Railways arc gbneially made double, 
one for going, and the other for returii- 
iug. 'J1ie breadth of ground required for 
a single i-ailtyay is from nine to twelve 
feet; for a double one, from nineteen to 
tweuty-Ave. 'I'he expense of a double 
road. Including the price of the ground, 
may he estimated generally at from 
.'iOOD/. to 50U0/. per mile, or from one- 
hut/ to one-thvd of the expense ot a 
canal. Air. Stevenson says—“ The first 
expense of a canal will be found to be 
double, if not treble, the expense of a 
railway: such are the difficulties of pass¬ 
ing through a well-cultivated country, 
aud e8|>ecia]iy of priKuring a sufficient 
supply of water in manufacturing dis¬ 
tricts) that four times the expense will 
in aostesuies be nearer tlie inarK.” (Ale- 
muriai, p. 12.) We sneak Here of rail¬ 
ways of the ordinary kuid for the trans¬ 
portation of goods; but it is probable, 
that one destined to serve the purpose of 
a great national thoroughfere, for vehi¬ 
cles of all kinds, quick and slow, would 


4,602 . 8,850 

6,750 . 9,000 

10,084 . 13,050 

8,679 . 15,500 

11,765 . 18,300 

14,079 . 21,900 

17,773 . 25,500 

cost at least twice as much. Even in this 
case, however, the original outlay would 
certainly not amount to more than a half 
or a third of what would be required £nr 
a canal of such a magnitude as to afford 
the same amount of commercial accom¬ 
modation. The Union Canal has coat 
altogether about 12,000/. per mile; the 
Forth and Clyde, if executed at thisdRf. 
would cost twice as much; the Caledo¬ 
nian Canal, if we exclude the locks, and 
reckon only what has been ent, will ulti¬ 
mately cost about 50,000/. per mile. Hveu 
deducting what has been expended on the 
locks, and on the harbours at its extre¬ 
mities, the expense will be nearly 40,000/. 
per infle. 

A railway from Glasgow to Rerwick, 
125 miles long, projected in 1810, was 
surveyed by Mr.'Telford, and estimated 
to cost 365,700/., or 2926/. per mile, 'fhe 
estimated expense of a raiiwaY from Bir¬ 
mingham to Liverpnol,di.staiice 104 miles, 
surveyed within these few months, is 
.350,000/., or 3365/. per mile. That of 
one from the Crawford Canal to tlie Peak 
Forest Canal, in Derby.'ihire, 32 miles 
long, is I50,0u0/., or 4700/. per mile. A 
recent Carlisle Paper slates, that die ex¬ 
pense of a railway lietween that city and 
Newcastle was estimated at 352,000/., 
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«K 4000/. vm oaile; and that of a canal 
at 8^,000/., or 14,000/. per milt*. A 
HlUway projected to run from Maiicin'S- 
terto Liverpool, similes, has bcMi esti¬ 
mated to cost 400,000/., which is no less 
tlian 13,U(;0/. per mile; but this includes 
a large amount for warehouses and loco¬ 
motive engines. Lastly, a railway from 
Dalkeith to Edinburgh, including a 
branch to Fisherrow Harbour, nine 
miles and a quarter long altogether, 
will cost, accoraing to the recent esti¬ 
mate of Mr. John Grieve, 3f>,8(il//., or 
per mile, including the expense of 
ive locomotiveand one stationary steam 
enirine. 

Air. Palmer, the engineer already men¬ 
tioned, has proposed a new aud ingenious 
species of railway, which deserves notice. 
It Consists of a siagle rail; or coutiniious 
rod, of the usual forni, but raised about 
three feet from the surface of the gi'ound, 
and supported by cast tnetai pillars-eveiy 
ten feet. Two wheels with grooved edves, 
and 24 or 30 inches diameter, run, ilie 
one before theotlier, upon this railway; 
and from tlie iron traoie to which they 
are attached by their axles, two chests 
or rec^tarles made of iron are suspended 
by stiff rods, exactly like panniers from 
the back of a horse. The chests hang 
very near to the surface of tlie ground; 
the load which is in those chests being 
so low, that the centre of gravity is al¬ 
ways iwneath the level of the rail, the 
machine, unless very utiequallv losided, 
has no tendency to overset. ’I'he prin¬ 
cipal advantages of this contrivance are 
the following :—-A moderate fall of snow 
would produce no obstruction ; it could 
be carried over uneven ground, aud over 
sundl hollows or ravines, without cut¬ 
ting, embankiug, or casting bridges, by 
merely lengtheuitig or shortening the 
pillars; the lateial frii'tion, from the 
want of perfect narallelisiR in the two 
opposite rails of the ordinary railway, is 
avoided; and in many cases the rail 
might even be carried along the side of 
a common cart-road, with a very small 
additional expense. Mr. Palmer, who 
made some trials with a portion of rail¬ 
way formed in this manner, stares, that 
the effect produced by the draught of a 
single horse was nearly double of that 
prcmuced on the common railway, or 
45,000 ptonnds, including the venicle. 
There is nothing in the nature of this 
machine to render steam power inappli¬ 
cable to it 

(7*0 be continued.) 


KtEMBNTS OF AERIAL NAVIOATIOX. 

It is a singular circumstance in the 
histmy of the arts, that an invention 
at its nrst appearance is frequently 
pursued tvith the greatest e^emeu. 


and yet will afterwards he wliolb 
neglected for years, until some happ^ 
improveincut fixes it pcrinaueiilly ^ 
the public atteutlun. Many will rc- 
incmlicr the grout zeal excited by 
the subject of aerial navigation among 
scientitic men, and the astonishing 
subsequent neglect of an art so im¬ 
portant, until Hie late revival of the 
subject by Sir George Cayley and 
other eminent philosophers. 

The following statement of every 
thing important which has been sug¬ 
gested on this point, with some new 
views, is offered fur the purpose of 
facilitating further inquiiies. 

Vertical MofMii, 

1. The balloon being inflated with 
gas, descends by letting out a 
portion of it, and ascends again 
by throwing out ballast. To this 
method it is a radical objection, that 
the means of alternate ascent and 
descent are very soon exhausted. 

2. The air in the balloon lieing 
expanded by heat, the vertical motion 
is produced by increasing or dimi- 
nisniug the quantity of fuel. To this 
method it is an objection, that the 
fuel will ultimately be exhausted ; 
also, if common air be used, the 
balloon must be of very large dimen¬ 
sions to support the car; and if the 
air be any of the lighter,gases, the 
expansion by heat is attended with 
the greatest danger. 

3. The balloon being inilatcd with 
gas, another is suspended below the 
car, and into this the circumjacent 
air is forced by an easy mechanical 
contrivance, and is let out again at 
pleasure. By these means the machine 
descends upon iucreasing the density 
of the air, and ascends upon restoring 
it to its former state, ^rhis method 
is worthy of ’peculiar consideration, 
not being liable to the former objec¬ 
tions, and being analogous to that 
contrivance of Nature, by which fishes 
sink at pleasure, and rise again to the 
surface. 

Zateral Mot'um. 

1. The most obvious method of 
producing a lateral motion is by 
taking advantage of the winds, 'rbese 
are^-occasiomu winds ; trade winds 
between the tropics; the land and 
sea breezes, which, in warm climates. 
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set from and towards the shore by 
day and mght alternately; the supe- 
tior currents of air, which often 
proceed in a direction contrary to 
those below; and the breezes, which 
commonly follow the direction of 
f'Aorj rucr. To these aids we may 
also "add the reinurkablc phenomenon 
obscr\cd by all aerial navigators, viz. 
that the balloon sinks lower than 
usual ^vhen over water, Jind that 
it hsis it tendency to keep the direc¬ 
tion of a river. This circumstance 
may partly be attributed to the wind 
following the current, but principuDy 
to the specific gravity of air im¬ 
pregnated with aqueous vapour 
being diminished, and the tendency 
of the machine to the point of least 
gi’avitv. 

'2. Ihe very ingenious proposal 
lately made, of directing a balloon, 
like the tacking of a ship, by means 
of an inclined plane, is worthy of 
much consMieration. It is obvious 
that the additional weight of an in- 
f lined plane may be avoided, by 
forming the balloon of some figure 
not a sphere; thus, for instance, it 
may be an oblong spheroid, whose 
meqor axis is kept inclined at an 
angle of d5 degrees to the horizon, 
by means of the weight suspended 
in the car. But a little calculation 
will show ^at the lateral motion 
produced must be very small, and not 
.sufficient to counteract any consi¬ 
derable wind; for the whole verti¬ 
cal velocity in the ascent is easily 
computed, and is not large; and the 
resolved motion in a lateral direction, 
being a function of the angle of in¬ 
clination, is still smaller, and much 
less than the velocity of any gale of 
wind. 

3. A great number of mechanical 
contrivances in imitatioft of wings 
and oars have been suggested, and 
even tried, hut with a most discou¬ 
raging degree of success. Upon 
examining the cause of these failures, 
it is easy to see that the experiments 
have been made on principles funda¬ 
mentally erroneous. In the first 
place, tne power has always been 
applied to the ear, though it is obvious 
that in such a case Ihf greatest part 
if the power is lost id giving the 
A rotatory motion rdun^ the 


balloon, and that the pmvTr, ni ^rder 
to be entirely effeiitiye,’ should. b«' 
applied in a line passlu^ through 
t/ie centre of prestuie of <the whole 
system. In the second- place, the 
mechanism imitated has been , that 
employed by Nature In' criajmmg.a 
bird to fly, though it is phvious that 
the animal’s wings are contrived iis 
much for st/pport in the alri as for 
lateral motion. Oiir whole att^niion 
should be directed to the mie6ldiinsm 
of hslies, whose air-bladders as'amii- 
late them to an inhated balloon, and 
in which the system is wholly don- 
trived for the purposes of horizontal 
motion, progression being pfodpeed 
by the rapid vibrations pf itie.Uul, 
acting like a single oav .upon the 
hinder part of a boat, mien we 
see the rapid progress made by the 
salmon against the swiffesC' stream, 
we should not despaiT of 'suepess; 
and certainly not on aeepuni of |he 
small muscular power of man, If 
consider that the steam-engine, with 
the weight of one ttiah,' commduds 
the power of four. If is‘indeed a 
matter of serious inoiury, \v'liether 
such a machine would not reqiiire 
something more solid to work upon 
than a metallic poop, or aiiy thing 
which the balloon Could sn|)pOrt.'‘It 
is obvious that biuch adva'tifi^C.>vvl 
be gained,, if any mec^ui^ acting 
on the air -shoim move with' much 
greater velocity than the balloon, as 
the resistance or power 'increas:cs 
with the squhreof the velocity,' 'It 
will also be a matter' of experiment 
what form of bfdloppie least resisted; 
for the received sysfems on this'tnib- 
ject are umversalfy allowed to'be'er^ 
roneous, as thb resistance vai^, he 
ae* ± hr (b beih^ ndgativp m- 'ah 
clastic medium), imd as it will pro¬ 
bably be found to1>e a function of the 
hgure of the body resisted. 


SAFETY COFFIN CASE FOR THE DEAD 

Sir,—N otwithstanding it is neces - 
sary for the benefit of mankind, 
subjects for dissection should be 

ration into wllpse'hands 
people aqc to be entrusted, tUe^ 
not possibly be a more unhappy sfitte 
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of jniud l^an that which is excited hy 
' the rapacious pillafrc of tlie last re- 
ipains of a dear friend or lamented 
relative. Tliere is something', be- 
aides, so repugnant to the natural 
•feelings of civilizetl man in the pro¬ 
fession of sepulchral pillager, that 
surely no punishmeut can be cousi- 
derea too bad for the brute who is so 
alriect as to follow the abominable 
calliug, which, while it renders him 
fit for every species of crime, for the 
sake of the sacrilegious bribe it pro¬ 
cures, is the means of turning the 
afflicting but wise dispensations of 
-Providence into tlie most heart¬ 
rending anguish, for which time 
itself has scarcely any alleviation. 
To prevent, in some degree, this atU 
ditiuual misery to .the day of mouni- 
ing, put a bar to the disgraceful 
traffic, and excite legislative influence 
to meet the necessity of providing 
means of anatomical supply, are the 
inducements which have caused me 
to trouble you with the following 
suggestion. 

Iron coffins are certainly inesti- 
inableinthe protection they afford 
against the robbery of graves, but 
they are both expensive and incon¬ 
venient; few can purchase them, and 
‘ their duration must, ,in time, be pro¬ 
ductive of serious inconvenience in 
our churchyards, limited as they 
and more limited aa is thehurial- 
ground.of a single family. 1 would 
suggest a Coffin CasCf mime of iron, 
formed of top, sides, and ends, but 
Ro bottom, BO as to* admit of being 
.pldcedt^ver the last coffin^ -coniinmlly, 
.wUch is put into the grave. One 
R'ould answer for the protection of 
all beneath, and, being sufficiently 
capacious, no inconvenience in point 
of size could happen. Purability 
Vrptild then be a. desirable object, 
atfdthe expense to a family consider¬ 
ably lessened, while clerical privi¬ 
leges would be retained as heretofore, 
.and, of consequence, clerical alter- 
' cation prevented. Many contrivances 
might he resorted to in order to im- 
{>eae the lifting, of the coffin ease, 
atteh as having plates from the lower 
edge of the sides projecting in a 
horizontal direction, or a couple of 
iron bars on ca^.side fixed, or pass¬ 
ing through sta]^ connccilied with 


the outside of the top. On this prin¬ 
ciple I conceive, ev'ery family might 
be in possession of one of such cabes 
that, on the present system of iron 
coffins, could not meet the expense. 

I am. Sir, yours, &c. 

T. H. P. 

Chatham. 


SAFETY FOR THE LIVINO AND DEAD. 

Sin,—It has ever been a matter of 
much surprise to me that any one, 
excepting he be a professional man, 
should be found to advocate the 
practice of robbing the graves of 
their dead. It is one of the most 
abominable crimes existing in this 
country—^nothing can be more re¬ 
pulsive to the feelings of humanity 
and delicacy than the tearing open 
the sanctuary wherein is contained the 
sacred remains of a humiui body, and 
thus brutally disturbing the' last rest¬ 
ing-place ox man. 1 would ask, with 
our immortal poet. 


« What guilt 

Can equal violations of the dead } 

The dead, how sacred! Sacred .is the 
‘ dust 

Of this heav’n-labour’d form', erect, 
divine 1 

This heav'n-assum’d, majestic robe of 
earth! ” 


And none but the most hardened 
brutes, in human form, follow this 
horrible and revolting occupation. 
The dead, and in particular- the re¬ 
positories of the dead, have, in all 
ages, in all countries, by all reli¬ 
gions, and at all times, been held as 
sacred. A churchyard is calculated 
to produce feelings of a solemn and 
interesting nature, and shall we, for 
the pleasure of a few, allow it to be 
promned by polluted feet and still 
more pollutccf bands > But it is an¬ 
swered, in opposition to every objec¬ 
tion and argument which can be iiig-cd 
against this vile traffic in human flesh, 
that it is necessary for the procuring 
of subjects for the medical students 
at our hospitals. And can no other 
plan be adopted than the present 
shameful custom which prevails i 
Cannot our schools of medicine, with 
all their collected wisdom, devfse 
some method whereby they may be 
supplied? No, they .will hoi, for 
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reafions too obvious to be mentioned; 
but I think the foUowinfr wiU be a 
specific for all the evils which arise 
on the present dis^fusiiuj' system :— 
Let every tnau who feels such a zeal 
for the improvement of onr schools 
in surgery, that his zehl will carry 
him 80 fur us to allow him to encou¬ 
rage roltbcry, and that robbery of 
the worst kind—let him leave by will, 
to any liospitul he chooses, his own 
body to be dissected, lliis, 1 think, 
is but fair; for, as they would not 
scruple to cut up any man’s body 
they may get, however they may vio¬ 
late the tender feelings of nature, 
surely they can have no rational ob¬ 
jection to a plan which will not only 
save a vast expense (for they make 
a great cry out about the price), but 
be greatly conducive to the cause 
they so strenuously advocate, and to 
support which they resort to such 
barbarous and unjustifiable means. 

Thinking your Correspondent who 
accuses T. P, A. of not looking at 
the subject in all its bearings, has 
fallen into the very error he points 
out, 1 have been induced to take up 
my pen in order to put the subject 
in its true light 

I am, Sir, &c. 

T. M. B. 


RUTHVEir*S ECCENTRIC WHEEt. 

Sir,—^I n No. 63 of the Mechanics* 
Magarine you have inserted an. article 
respecting my “ method of procuring 
mechanical power,” under the title 
of Ruthnens jBccciilric Wheel. 

It is not necessary to inquire the 
“ why or the wherefore” you did not 
state, at the same time, that 1 have a 
patent for the invention, which you 
certainly had in your power to do; 
but 1 am afraid this omission has 
made your Correspondent, “ IV. K. 
Shciision,” rather, unintentionally 
commit himself, us 1 find in No.,66, 
whiuh 1 only got to-day, thatfhis 
desire to be couslilercd the original, 
or at least the previous inventor, has 
induced him to come pubUely. for¬ 
ward and state, that the same has 
been in action above two years in bis 
manufactory.” Of course he is not 
aware that hc.thus.acluioifif^ges the 
ptr^ingbf my 


He also states, ** Mr. Ruthvea is Be<« 
therefore, the first who has appUsd 
this power,”—^he ‘‘ hp six pair thus 
employed.” • This .is informadon 
which was certainly uncalled for. 
'Fhe motive lor it 1 shall nut question; 
but it undoubtedly too readily evincE^ 
a spirit of envy, and that, too,TatW 
hastily, as 1 cannot conemve that 
your accoimt of the iuvention, with¬ 
out any diagram, could have enabled 
him so promptly to assert that his 
was the same. My correspondence 
with him, however, will set that point 
at rest, and the reuton why it is to he 
inferred, that ” Mr. Rutfiven is not, 
therefore, the first who has applied 
this power.** 

My motive for writing to you on 
this subject is chiefly to correct your 
omission, and prevent others from 
fidling into a similar error with your 
Correspondent, Mr. iihenston. 

As 1 am extremely partial to your 
Mechanics* Magazine, and one of 
its numerous well-wishers, I intend 
troubUng you with some applications 
of the above power, with a sketch, 
to enable your readers to liavc some 
idea of it. 

1 am. Sir, yours, &c. 

John Rutuven. 

New-street, Ediuburgb, 

Dec. 11,1824. 

rWe really were not aware that Mr. 
B. iiad taken out a patent. We shall be 
glad to a pldre to the comxnnniea- 
tions wiueh he promises.—ElKj 


BOOKBINDING. 

Sir, If your Correspondent 
W. B. jun. at p. 201, vol. ii thibhs 
he has made a discovery or improve¬ 
ment in the lettering of books, when 
he says that such words as ** ledger,” 
“journal,** flic, might be cut in one 
piece of brass, and worked off at 
once, 1 can only say that such has 
been long the practice already. 1 
have some by me, cut more than 
twenty years since, on that principle, 
such as “ Charles XII.” “ Peter the 
Great,*’ “ Johnson’s Dictionary,'" 
flic. &c. Indeed, such tools are to 
be found in almost every binder’s 
shop. 

I am. Sir, yours, &c. 

A Bqokbindbb. 

BaitboloiBcw <3ose. . . 
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mechanical geometry— No. IV. 

(Continued firom Page 19S.j 


TiiKonEU V. perpendicular to it, it will be a taa> 

If, from tlie extremity of any dia- oent to the circle in the point the 
meter of .'t circle, wc draw a line ^ameter meets it. 



If, from the extremity A of the 
diameter AB, we draw AD perpen¬ 
dicular to AB, it will he a tanircnt to 
the circle, or touch it in the point A 
without cutting it, according to De¬ 
finition 10, Part II. 

F^om the centre, C, draw any 
Other line, as CE, to meet AD; now 
the triangle A£C has, by its con¬ 
struction, the angle at A a right 
angle, or 90 degrees; the angles at 
C and E will'be each less than a 
right one 5 now, as the angle at A is 


the greatest angle, the side EC is 
always longer than AE or AC (by 
the Corollary to'rheorem Ti. Part i.); 
hence, however near we make the 
point E to A, EC will always be 
greater than AC, which is the radius 
of the circle, and hence the point E 
will always be without the circle, and 
cannot coincide with it but in the 
point A; therefore the line DEA. is 
a tangent to the cirde, and only 
meets it in one point at A, but does 
not cut it. 



mcorem VI. at the ciretunfif^ee of the opposite 

The angle formed by a tangent legment, that is, it it equal to the 
and a chord drawn from the same angle formed by^ chords draws 
point in a circle, is equal to the angle frcmi the eztremitieB of this ebord. 
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lo meci la the cin;!.; on tlu^ opposite 
sule to the angle fonnetl by the chord 
and tangent. 

liCt AB be a tangent to the point 

A, and Ad any chord drawn from 
the same point • now, if we draw any 
two ciiords, as AD and CD, from A 
and (.1 to meet in D, the angle BAG 

•avili- be always equal to the angle 
'^ADG. 

Havijig drawn the figtire, as in the 
preceding page, cut out the triangle 
-Al)(y, ami apply the angle D to the 
point A, and let the line AD corre- 
pp«»nd to the tangent AB, then you 
will find that the side DC will coin¬ 
cide with the chord AC; consequently 
the angle BAC is equal to the angle 
ADC.' 

Or, more geometricallv, draw CE 
pnriillel to AB, then (by'theorem iii. 
Part I.) the angle BaC equals the 
angle ACE; now join AE, and draw 
AP perpciidiciilar toAB orCE, then 
(by Theo. iv. Part ii.) CF is equal to 
FE, and hence the two triangle^ AFC 
and AFE arc identical, that is, the 
slde'CF equals FE, and-the side AF 
common to both- triangles, and the 
angles AFC and AFE both right 
aiigles; hence the angles A CF and 
AEF are equal, butACFis equal to 
bAG; consequently AEC, or itsoqual, 
ADC (by Theorem i. Part ii.) will 
also-be equal to the angle BAC: 
^'hich was to be shown. 

GorolijARy 1, —Hence the an|;lc 
any chord and tangent make with 
each other is equal to half the arc 
that chord subtends, that is, the angle 

B. AC is equal to half the number of 
degrees the arc AC measures, for 
the angle C1)<V is equal to half the 
angle at the centre of the circle (by 
Theorem ii. Part ii.), which is the 
i.!i:asuTC of the arc AC. 

G. A. S. 

(To be continued.) 


INQUIRIES. 

NO. 86.—HIGH AND LOW PRESSURE 
ENGINES. 

Sir,—I should be glad if some 
of your intelligent GorrftSpm^enta 
vraud infoimi me, through l^e me- 
di<un of. your valuable Magazine, 


the .pace an Engine constructed on 
the High Pressure principle, with 
all its apparatus, of l^horse power, 
worked by a pressure of 120 pounds 
on the sq^uare inch, would occupy in 
a vessel 140 feet in length between 
the perpendiculars, 27 feet in breadth, 
and 17 feet in depth; consumption 
of coal per hour; and whether or 
not it would answer the purpose 
equally well as one constmeteu on 
the Low Pressure principle, occupy¬ 
ing a space of 50 feet in the lengtn, 
all the breadth, and all the depth, 
worked by a pressure of four pounds 
to the square inch. If the compa¬ 
rative weight of the two engines, 
boilers, &c. is added, the obligation 
will be still greater. 

B. W. • 

Black wall. 

NO. 87.---BORING FOR WATER. 

Sir, —Your valuable work, the 
Mechanics’ Magazine, having been 
lately put into my hands, and ob¬ 
serving, in No. ly, some excellent 
remarks , on Boring for Water, the 
usefulness and benefit of which is 
generally acknowledged, but at pre¬ 
sent little understood (at least, ip this 
part of the country), I shall feel 
much indebted to any of your numo- 
rous Correspondents for a particular 
description of the best means in, use 
for boring for water, and the imple¬ 
ments suited for the different strata; 
and whether a windlass or an engine 
should be used in propelling the iron 
rods and implements. In situations 
where the water cannot be raised to 
the surface by boring, but may be 
found at some distance underneath, 
what would be the best and least 
expensive mode of adopting ? Is it 
necessary to sink a well as far- as 
the spring, or to any given depth ? 
and what is the cheapest sort of 
pumps suited for such purpose ? 

My object in this inquiry, though 
T profess to be at present little ac¬ 
quainted with the details of the sub¬ 
ject, is with a view to practice; any 
mnta, therefore, that may promote 
the system of boring in this part of 
the country, will^be gratefully ac- 
knowledgeo by. Sir, 

Your well-wisher, ' ' 

Exeter. H. t.: 
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IRON •MAKING. 

ftlr.^ Mu3hett, one of the most 
scientific and ingenious of our iron 
masters, has, in some late inquiries 
into the history of the disouvery and 
use of cast iron, appeared disposed 
to fi.v its date in England about tlic 
year 1550 ; before which time it ap¬ 
pears that the art of casting iron was 
unknow'n, and he supposes it to have 
been an English invention. 

There were in England and Wales, 
in the year 1/20, he says, fifty-three 
blast-fiirnaecs employed in making 
17,^150 tons yearly, or a little more 
than five tons of pigdron each weekly. 
At that iieriud fourteen of those fur¬ 
naces existed in the two south-east- 
trn counties of England, JKent and 
Sussex, where now one, at most, 
survives, near Battle. 

Mr. Mushett suggests, as a curious 
matter of antiquarian research in 
Sussex and Gloucestershire (includ¬ 
ing the Forest of Dean), and several 
otW counties, to ascertain the date 
and place of erection of the first tall 
blast-furnace in England for the 
making of cast or pig iron. At pre¬ 
sent the size and numbers of these 
furnaces are so wonderfully increased 
iu Britain as to manufacture nearly 
Aa//‘ a miUuiti tens of pig-iron annu¬ 
ally,* with a consumption of pit- 
coal, in all the attcuuaut manipu¬ 
lations, equal, at least, to five willum 
Ions annually. T. M. B. 

ART jOF weaving.’* 

■ When briefly noticing Mr. Mur¬ 
phy’s excellent work on this subject 
ID our last, we made a promise, 
^yhjchwe now proceed to fulfil, of 
giving a more fietailed account of it, 
and supporting our opinion by a few 
extracts. 

A short Preface is occupied in 
giving an account of the origin of 
tne Art of W$aving» and its intro- 
dimtioti fuiflpro^essin this country. 

.Whh.rcspRCt,” says Mr. M. “ tp the 
processes or tnahipulations of weaving 
as conducted by the ancients, nothing sa* 


:# We snspeCt this calculation has not 
been recently made. The amount of the 
Riwnfacture for the present year is eer» 
'wRy mucK'gmter.-^-EDiT. 


ti8factorycanbei5Uh,er»dfromhUtoiy,ai- 

though it js highly probaWe that they were 
either thp same, or similar to those at 
present practised by the natives of India. 
()tie thing, however ,is certain from their 
fables and sculptures, that the Kgvptiaiu, 
Graeks, and Itonians, spun their yarns 
with the distaff and spindie ; ami it has , 
been remarked, that these simple imple¬ 
ments have been used for Hpuiuiiig iu all 
the coniitrics which have been diiivoTered 
byuavigators fur the last three centuries. 
'J’hey arc still cuiployed by the natives in 
the £a.st Indies, and they weie coininoii 
ill Scotland iu the middle of the last 
century. 

“ That the art of wearing was un¬ 
known ill Britain befo'e the Roman in¬ 
vasion, at lea'>t for the purposes of 
rlothiiig, will appear from the foltbwing 
cm ions picture of its inliabiUnts at that 
period, drawn by the gre it poet Milton. 

“ At Cssar’s coming liitlier,’ says he, 

* suck likeliest w'cre the BnUiiis, as the 
writers of those times and their actions 
represi'iit them, in courage and warlike 
readitics.N, to take advantage by ambush 
or sudden onset, not inlerior to the Ro¬ 
mans, nor L'asibelau to Caisai-} iu urea- 
ons, arms, and skill of eucampijig, cm- 
attiing. fortifying, overmatched; their 
weapons were a short spear and light 
target, a sword also by the side; their 
fight sometimes ui chariots, fauged at 
the axle with iron scyih&s, their budica 
most part naked, oiiiy ptuuu-d with woad 
ill sundry figures, to seem terrible, as 
they Uiougbt; but if pinched by enemies, 
not nice of their painting, to nib Into 
bogs up to their mvks, and tb«re stay 
many days, holding a certain morsel in 
their mouths no bi|i^er than a bean, 
sutfice liunger. Their towns and strong¬ 
holds were spaces of ground fenced about 
with a ditch, and green trees felled ovei- 
tbwart each other: their buildincs within 
were thatched houses for themselves and 
their cattle. In peace, the upland inha¬ 
bitants, besides linatiim, tended their 
flocks and heids, but with little skill of 
country alfitirs; the making of cheese 
they commonly knew not; wool and flax 
they spun not; garducry and pUtiTing. 
many of them knew not; clothing tin.*) 
hki none but what the skins iif beasts 
afforded them, and that not alwnys; yet 
gallantly they had, painting tlu-ir own 
skins with several portiaitures of beast, 
bird, or flower.’ 

** After the Romans had obtained afoot- 
ing in Britain, they establislied a woollci 
manufactory at Winchester for clothlnH 
their armv, and also taught the nativm 
the art of weaving and the culture o' 
flax. The .Saxons afterw'aida introduced 
the mannfactufe of several kinda Aif doth, 
cMeflp ifior-'domeatloT.-paiqfHBqsf/' RBIouft 
which is said to be llpt wMvi^'of cotm- 
'terpanes.'' • '- V " 

** Litfl 0 fsrt]|er-Ukm*ra()ifwi^iig in 
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firitaia till early in the fourteenth cen- ever, from Andei'soo’s Progress of the 
tury, when Jack of Newbury introduced Arte aud ScienccR, and others, will exhi* 
the inanuOkcture of broad woollen cloth, bit the state of the cloth toauufactare in 
which was afterwards protected - and Enrupe tiom this p nod till the end of 
encouraerd by King Edward III, and ttie seventeenth century, when a new era 
which has ever since been the staple of may be said to have coiumeuced in the 
England. Thu fullowlug extracts, now' history of the arte in liritaio:— 

ANNO 

1209 Venice gains the silk manufacture from Gieece. 

1248 A company of wool iiicrchaiits settle in London. 

1253 Some nue linen m'ide in England. 

The latter end of this century the better sort of peopia wore woollen shirts; 
the mostcou'iderable citizens gave not above one hundred livres for a daughter's 
portion. But I'Ovv, nays Latnaiiiiiia, we wear lineii. The women wear silk 
gowns, sonic of which are ciiibroidure!l with gold and silvvr. 

Ttihle. linen was scarce in England. 

1305 The city of l.onvain in Flamiers, with the adjacent villages, were said to con> 
tain above an hundred and fitty thousand jounieyuicii weavers. 

1.127 The first broiul cloth matle in England by Jack of Newbury. 

1331 KingEdwaid ill. resolves to promote a woollen inainiuw’tory in England, and 
to this end liriiigs set'cnty families of Walloons into Eiigl.iud. 

1336 IVu Kiabaiit weavers settle at York with the king's protection; as !t may 

pi ove, said the king, of great benefit to us and oiir subjects- 

1337 Laws enacted for encouraging i!ie wowllen iiianulactui'e in England. 

Holland gains part of sa'd manufacture from Flauders aud Brabant. 

L139 liOoins set up iii Kristol tor vvoolieii cloth. 

1348 Norwi. h eminent in the worsted manulactiire. 

Fraicli fashions introduced into England. 

1.351 Foreign weavers numerous in lamdou. 

1376 Waolleii cloth made in Ireland. 

1380 'iliecltyof Louvain loses its uiaDufacture^ bysQ lasTnTwUoRollliekmriMynui 
weavers. 

1386 A company of iiiicn weavers establislied in I-amdon. 

1390 Coarse cloth made at K< iidal. 

l.*198 Foreign woollen cloili first prohibited in England. 

1436 Coventiy ciiiiiieiii for the woollen and eap manufacture. 

14.5.5 Some silk maiiufactuiv carried on by women in England. 

1488 Woollen cloth not to he exported until fully diessed. 

1519 Spain loses her woollen manufactuie, which she has not been abtelto regtii t# 
tliis day. 

1521 France first gmus a silk manufacture. 

1533 Hemp and ordered by .statute to be sown in England. 

1537 Halifax in Yi ikshire commences the ^^oollea manufacture. 

1549 King Edward VI. encourages foreign Prote.stiUjis to settle in England, viz. 
Waliooiis, Germans, Frencli, Iialiaiis, I’olauders, and Switzers, who modi 
advance manufactures and traiie 

L567*'8 Persecutions of the Protestuiils in France and the Netherlands, under tiie 
Duke of Alva, drive many of tliem into England, where Aey eatabllsh a 
variety of maiinfacturcs. 

1582 Value or woollen cloih exported from England, 200,0001. aunoally. 

1590 Manufacture of sail-cloth first introduced into England. 

1597 Logwood, by law, furnid to be used in dyeing, Imt afterwards foaod Ca be af 
great use. 

1608 Silk worms brought into England. 

1614 Dyeing cloth iii tfie wool first invented. 

1619 Tapestry work first introduced into England. 

1620 Broad silk first manufactured. 

1622 The woollen manutaciurc in a declining state. 

1624 The Dutch make woollen cloth ro the amount of 2.5,OOOL appear. 

1641 Ireland spins linen yarn for Manchester, who retunuitto them made iateelefb. 
1643 Bow dye or scarlet first made. 

1646 The French bt^iu tlieir roannfactare of fine woollen clotb, under the palme|e 
of Cardinal Mazarine, at Sedan. 

1650 The worsted manufacturers of Norwich incorporated. 

1654 The fine broad cloth of England sent to Holland to be dyed. 

1663 Forty thousand men, women, and children, employed in sUk-tliiowinff is eod 
nearUndon. 

1666 Burying in woollen estabUshed by law. 

1667 Dyemg and dressing woollen elotn perfected in Eoglaod by one Arewer Inm 

tiie Netherlands. 
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Tlie Scots send linen varo to England. 

Il670 The wear of muslins first introduced. 

niie linen manufacture, began to be cneonraged in Ireland, wlicie it \^i y 
considerable. 

(635 Seventy thousand lefugees came from France on the revocation «»f the edict of 
Natitr Hiy which edict the Pi'Ott‘staiits there enjoyed tiie public and fiev 
exercise of their religion), aiul .«ettle in (Jreat Byitaiii and Ireland, briugiriH 
with them the b1es'«iiigs of industry, aud an extensive knowledge in mrtoV 
niauufactures yet unknown there; of these two thousand aie suppos'd lo 
ha\'e gone to Irelaud. The wiiole iiiuiilier who, fur conscience .sake, ijti'tied 
their native country, arc said to hate been bti0,000; they ilistribmeU iliein- 
selvcs in Holland aud Brandenbiirgh, where they eiX'Cted the fuhriesof clorb, 
serges, stuffs, di-uggets, cranes, stockings, hats, and all sorts of djeing; and 
among thern were goldsmiths, jewellers, watchmaker^, and c-n-vers. .Manj 
settle.'] in Spitalfields, Loudon, where they erected the niaiiuf.v'tnie of silk, 
and helned to people the suburbs of Soho and St Giles By il'.cm was intro¬ 
duced iiieurt of iiiafiiiigcrystiil, w'hich was entirely lost to Fmnee. 

IC^ A law to prevent the expurtatiou of English wool, and the import >ticn of Iri>h. 

Hemp, fiax, linen, thread, aud yarn fiom Irelaud, admitted dutyfree. ('I'l.is 
law gave rise to the now happy state of the lineu luanufiicturciu Ireland.) 


Fr/im thciie extracts it will appear, 
that Britain and Ireland were first iu- 
debted to tlie bigotry aifd persecuting 
spirit of tlie contineiital powers of Eif- 
rupe, in ilie si.xteenth and seventeenth 
centurie.s, for inuny of the useful arts 
which they now enjoy, and which laid 
the foundation of some of our must ex- 
tnwive inaiiur.ictures. 

** The clotli manufacture made little 
progresx in Scotland till after the Union, 
when it wa.s greatly proinntal by the fos¬ 
tering care of the I'oard of 'lYustecs, 
which was established by charter at Edin¬ 
burgh, in tlievear 1727, for protecting 
and' encouraging the Scoteii manufac¬ 
tures and tishei'ies. The greater |)art of 
the goods manufactured in Scotland, 
however, were made of rui'*ii yarn, till 
•bout the year I7fi9, when a biaiich of 
the silk trade from Spiialfields, i^oudon, 
was cstablisfied at Paisley, wfiere it was 
brought to such perfection, especially in 
tlic more light and fanciful kinds, that 
in a short time Paisley silks not only ri¬ 
valled those of the south, but had a pre¬ 
ference in ail the markets in Europe; aud 
this laid the foundation for that exten¬ 
sive knotvledge of fancy weaving, for 
which the tradesmen of Pai.sley have 
since become so famous, and which has 
uowsmiead over the west of Scotliuid. 

“ About tlie same period, the in¬ 
creasing demand for cutioii goods in¬ 
duced several individuals to attempt a 
more ample supply of yarn, to meet an 
extension of this branch of manufac¬ 
ture ; but all without success till the year 
1767, when Richard Hargreave.s, a weaver 
in,Lancashire, invented the cotton jenny, 
which, though at first it contiineri only 
eight spindles, was afterwards enlarged, 
so as to contain 20, xo, and even HO. 
And about twoyeais after this invention. 
Sir Richard Arkwright improved the 
Vlhoing of cotton stiJ farther, by the 
spplicattori' of' water for the moving 
power, &e. together with the addition of 


rollers, and other modifications of the 
machinery. The extension of tliis rising 
manufacture now became so rapid, that 
it would soon have felt a serious check, 
had not the disL'oVcrics in cliciiiistry, 
whicli were made about the same time, 
coinc in to its aid, panicniarlv iu tlie 
proees.se.s of dyeing and blc.iching; by 
the latter of which, the manufacturer 
was enabled, instead ot a p'oeess of 
some inoiitlis, to bring his goods to the 
market in the course of as many hours 
after tliey came from the loom. These 
iiiveiitioiis and discoveries, together with 
the improvemeiits in calico-printing, the 
discliarging of colour.^, particularly of 
'I'll iki 7 red for Baiidaii is, tlie applica¬ 
tion of .steam tor the nioving power, and 
innumerable u'licr dbcovcncs in mecha¬ 
nics and chemistry, uhich would fill a 
vuliime to give in detail, have contri¬ 
buted, within the last forty years, to 
raise the cotton manufacture to a state 
of perfection and extent unknown iu the 
history of cumincrcc.'’ 

In the body of the work, Mr. M. 
proceeds to explain the Art of 
Wcaviiitf as it exists now in Britain 
at the present day, in all its branches, 
and furnishes such a store of facts 
and details respectin'^ them, as has 
never yet (to our kuowledire) been 
before the public. The heads of the 
different chapters will suffice to show 
our readers the great value and ori¬ 
ginality of the inioriuation contained 
ill them. 

Chapter I. treats of the C(>nstractiun 
of ].oom Mountings, Draughts andCord- 
ings. Substitutes tor 'Freadles. Chapter 
11. of Tweeling, Kegular'I'weels, Satin 
'rwfcls. Fancy 'I’wccls, 'runicd or Re¬ 
versed 'J'wceliiig. Chapter HI. of Lind 
Work. Chapter IV. of l)ornick and Dia¬ 
per. Chapter \'. of Double Cloth. Chap- 
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ter VI. of the Manulactare of Ccrdaroys, 
Velma. Thicksets, &c. Chapter VII. of 
Crossed Warps, Gauzes, Nets, and Lap* 
^ts. Chapter VIII. of .Spotting, Qoin- 
inon Spots, Paper S|K)t8, A Hover Spots, 

g rocades. Cut Stripi-s, ami .Seeding. 

hapter IX. of Flushing, Dumb .Seediiigs, 
l^nsned Stripes, ChecKs, and Borders, 
Flushed Net«, aud Duoiu Flowers. Chap¬ 
ter X. of CuiniKiimd Mountings, with 
their Draughts and Cordiiig-s 'Chapter 
XI. of the Draw Loom, Draw Loom Pat- 
lerns, and Fiower Lashing. And Chap¬ 
ter XI I. coiitaius Calcuiaiioiis aud Tables 
connected with the Art of Weaving; such 
.IS tor tiiidiug the Quantity of Weft on 
■uiy iiuin .er of Lashes, and at different 
Breadth.s ; for shewing the Quantity of 
Cloth on any number of Lashes at 50 and 
tiO Shuts in an iuch, &c. dec. 

As a specimen of the superior 
style in which the work is written, 
aud as well adapted for quotation, 
we shall extract part of what the 
author says on the subject of Pattern 
Drawing. 

This is perliap.s the most important, 
ax well as the most delicate department in 
the whole course of fancy weaving; for 
it is nil a judicious selection and exten- 
»rc variety ot patterns, combined with 
ccoiiuiiiy ill the disposal of colours, that 
Die surccs.s of the niaiiufacture will ulti- 
mateiydcpeiid. The manufacturer, there¬ 
fore, tlinugh no designer himself, should 
possess a com{ietent Knowledge of draw¬ 
ing, or at least of hand sketching. This 
would nut only improve his taste, but 
would enable him, when any new or 
•striking objects occurivd, to communi¬ 
cate his ideas with precision t6 the pat¬ 
tern tirawer, and to make a more taste- 
nil selection from the prnductioiiS of 
others. Tills is, in general, the case in 
France; and the conseqiiciice is, that 
French patterns are usually distinguished 
tor the ease and elegance of their style, 
while the greatest economy is observable 
in the use of the materials of which they 
are manufactured. 

Oil the other hand, the qualidcatious 
of a pattern drawer, wlio would excel in 
his profession, are by no means of a 
superficial nature. A facilily in sketching 
or delineating any object tliat may piv- 
seiit itself, whether iicitural, ai'tificial, or 
iniuginary, combined with a thorough 
knowledge of the principles of weaving, 
at least with' these branches with whicli 
he is moie iiniiiediately connected, are 
indispensable requisites. The pattern 
drawer, like the poet and the painter, 
ought to possess an unlimited fancy, and 
a strong and lively iniannatioii; to be 
deeply impressed with the beauties and 
eharms of Nature: and to be able to 
Irawfrom thcuce uie piincipal effect of 


his designs. A Chaste (ustc also Is aa 
necessary in the pattern drawer as in ttie 
manufacturer: and this will be greatly 
heightened and improved by alittteknow- 
ledge of geometry, particularly of sym¬ 
metry ana projiortioii; for nothing can 
he more offensive to a pci son of genuine 
taste, than a pattern or picture Crowded 
with an incongruous assemblage of dls- 
toi ted objects. 

'* The fii-st attempts of a learner in 
this art should tliei-efore lie to acijiiire a 
facility in sketching a variety of simple 
objects, such as straight lines, circle, 
ovals, and 'bther curved figures. After 
he has made some progi'e.ss in these ex¬ 
ercises, he ihay proceed with copying 
from good sketches, particularly, at nrst, 
from the most simple specimens of that 
kind of patterns to which his attention 
is to be afterwards directed. It must, 
however, be observed, that when he lias 
attained as ranch practice as enables him 
to sketch from his own fancy, he should 
be very cautiods at first, both with re¬ 
spect to the objects which he selects for 
his designs, and the manner in wliicli 
they are to be disposed; for on his taste 
and judgment in making these experi¬ 
ment.') will depend, in a considerable 
degree, his peculiar style afterwards. He 
will therefore derive much advantage, in 
the early stages of his progress, by pro-^ 
curing as great a variety of appropriate 
objects for his patterns as possible, such 
as leaves, flowers, fruits, shells, &c. 
wliich may be copied either from draw¬ 
ings or the originals; aud from this fund 
he will aftemards, with a little modifi¬ 
cation of their forms, be able to give a 
considerable diveraity to his designs ; at 
the same time he ought to avoid, as much 
as possible, a certain sameness of style,j 
which is sometimes found in the produc¬ 
tions even of the best drawers. 

“ Harness patterns are, in general, 
first drawn on common paper, of the 
same size that they are to occupy on the 
cloth, which is ascertained by taking 
their dimensions from a reed scale, and 
these are denominated sketches. For 
patterns which are to be all white, the 
sketches may be finished with a black 
lead pencil, either shaded or not^ as the 
pattern drawer may find occasion. In 
drawing sketches for allovers, or other 
kinds of running patterns, particular 
care must be taken, where the stalks of 
other members joiq, to avoid stiffness or 
unnatural turns, aud to observe that 
none of the parts be too much crowded, 
nor improper vacancies left. At thesd 
joinings, the stalks, Ac. may be cond'-^' 
lined beyond the limits of the sketch'untt! 
they be completed, or until their curra- 
tui-es or bendings be accurately ascer¬ 
tained, and then transferred by me^‘df 
a bit of spare paper to the oigiosife'ridc 
of the pattern. 

“ For coloured patteras, arough sketch 
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i« coiniQonh’ drawn out ou coarse paper, 
wtiieh', after an the necessai'y currectious 
are made, is traced on clean drawing 
gap er, when it is ready for colouring. 
The method of tracing these sketches is 
as followi;—Prepare a sheet of wove 
writiiig-iiaper by rubbing it over on one 
side, nr.>.t with sweet oil, and afterwaids 
with ground verditure ; when it is drj, 
lay it on the clean drawing paper, and 
om* it the rough sketch. '1 heu with a 
blunted steel puiiit trace over all the out¬ 
lines, and a very fine delineation of the 
pattern will be produced. This done, 
the different colours are laid ou with 
t-amel’s hair pencils, agreeably to tlie 
taste of the manufacturer, or to the style 
of work to which tiie patterns arc to be 
applied. It is necessary to observe, how¬ 
ever, tliat, as in many kiiid.s of patterns, 
particularly those iuteiifled for low priced 
goods, the vreatest economy is fieqaeiitly 
necessary in intioduciug the colours, the 
pattern drawer’s chief study should be to 

I produce aa much effect with as few co- 
ours as ]M>ssibIe. 

“ Pattern drawers have also frequent 
occasion to copy extensive pattciiis from 
the cloth, such as coloured shawls, pine 
plaids, ike This is easily effected by lay¬ 
ing u sheet of transparent paper over the 
pattern to be copied, through which 
every object and colour will be distinctly 
seen, atid traced with a black lead pen¬ 
cil ; it may be aftei wards transferred to 
a sheet of clean drawing-jiaper, by means 
of a tracing paper aim steel point, and 
coloured in the Stime manner as the ori¬ 
ginal. For present use, a> sheet of silk nr 
tissue ]^)er may be brushed over with 
sweet oil until it be all thoioughly wet, 
and when dry, it will be fit for use. But 
:is this paper will soon turn dim by ex¬ 
posure to tiic air, the following recipe 
has been recoiumeuded in the Panorama 
of ArtsA—‘ Take one quart of the best 
rectified spirits of liirpeiitiiic, and put 
lo it it quarter of an ounce of tlic sugar 
of lead finely powdered} shake it up, 
and let it stand a day anil a night; ^heii 
pour it off, and .add to it one pound of 
the best Canada balsam ; set it iii a gen¬ 
tle sand beat, and keep stirring it till it 
is qnitc ini.ved, when it will lx* fit for 
brii^hing over (he paper, which in ahuut 
lour days will be tat for u<>c. 'I'he paper 
iriiderei^ trausparent is that which sta- 
tidneira call bank post; but when gieat 
nicety is required, tissue paper, wlilcii is 
still tninner, will be proper. Before it 
is brashed over with tne mixture, after 
having been made damp by laying it over 
another damp.sbeet of stionger |>aper, it 
should be pasted by the c^cs upon a 
fran^ aud suffered to dt 7 .’ 

*' Tue pigments used by pattern drawers 
and designers, aie, in nueral, tlic same 
as those which are made up into cakes, 
aud sold in the shops under the name of 
water colours. In water colour paint¬ 


ings, iiowever, such as flowers, land¬ 
scapes, &c. the pigments employed are 
chiefly-he transparent kind, and the dil- 
fei-eiii .shades are wrouglit up by repeated 
toucher, of the pencil, till they have iic- 
quired llieir tuli eflect; but in the 
sketche;^ lor patterns, tlie coIouin muM 
be flll opaque, or of sucii a liody as ;mi\ 
be easily laid ou the paper witli uulv ui.e 
touch of the pencil, and at tlie s.inie tune 
stand distinct, without allowing oiic4o 
appear thrniigh or blend with another. 
Colours, therefQir, n liicli arc iiati-.vaUy 
tr-insparent, must lie made opnqi’C, by 
iiiixiug with them a little flake or uth: r' 
fine wliite 

“ The colours used for designing, liow- 
eter, ought to he rather of a scini-truils* 
parent nature, that they may not only 
work freely and expeditiously with the 
pencil, tme that the fl(lwer'^a^llcr may 
he able to sec the lines ot tiie deNigii- 
paper distinctly tiirough them Some of 
the Ijoudon designers hare indeed car¬ 
ried this idea so far, as to have their de¬ 
sign-paper transparent, and lo paint the 
pattern on the back with opaque or body 
colours. 

“ In drawing sketches for ino<t kinds 
of harness patterns, it i.s of con.siilerable 
importance that the cnloui s ou the sketch 
be adapted, as nearly as po-sibie, to the 
tints ot the inateriid.s of wbicli they are 
to be fabricated ou thecloih. 'ibis would 
often prevent disappoiiilment in the nta- 
uufactiiier, who, witliout considerable 
experience, is liable to be decened by a 
brilliant rllspluy of colouring im the 
sketch, wliicli cuiniot be reali.sed in (he 
loom ; and this i.s more pai linilurly the 
casein the cotton ttiaiiufiu'iiire, which 
docs nut adiiiii of .such a lieanlirtil variety 
of lints as cither silk oi' worsted, 

“ Battcni drawers, tlieiTfnic, gene¬ 
rally yircfer colours of llieir own prepa¬ 
ration to those .soil! in cakes, not only 
on account of economy. Imt that they 
cun iiiorc easily obtain those lints, and 
of that ronsistence, wliich tiiis .«|)eciC8 of 
di awiiig leqnirc.s. Koi these reasons, it 
may not be iinprop-M' lieie toiiitroduae 
a list, with some usetu'. reinak.s, of tliose 
pigmeqts which arc most eoiniiioidy em- 
ployoil ill watei coioiir paiiniiiL-’, leaving 
to the aiilst the clniiee of those which 
may seem be.st suited to that hiaiicliof 
niahiifaeturc in which he is more inmic- 
diarely engaged. 

“ The principal colours used in water 
painting are yellow, otaiige, brown, red, 
purple, bine, gieen, Ithick, and white; of 
the .seven hist of winch there i.s agreatvu^ 
rietyof.shades, beside!) theircotnpoiiiids.'' 

Tlie illustrative jilatcs, entfraveJ 
by JVlr. Maclure, from drawings fur¬ 
nished by the author, eontuin nearly 
twohunJrcduud fifty ditrcreiit fii(iircs, 
executed m'tli jrteat eioarjit .j' and 
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ia»!curacv, and serve to render the 
woiic altogether one of unriTalled 
utility to our eloth-maoufaeturers of 
t»v »7 description. 


BURSTINQ A HOOSHBAD. 

It is justly alGrmed by some wri- 
ttirs on natural philosophy, that u 
certain <piaiitity of water, however 
small, may be rendered capable of 
exerting a force eipial to any assign¬ 
able one, by increasing the height of 
the column and diminishing the 
on which it presses. Dr. Goldsuiitli 
observes, that he has seen a strouff 
hogshead split in this manner. A 
small but strong tube of tin, twenty 
feet high, was inserted in the bung- 
hole of the hogshead. Water u-as 
then poured into the tube till the 
hogshead was filled, and the water 
had reached within a foot of the top 
of the tin tube. By the pressure of 
this column of water, the hogshead 
fmrst with incredible force, and^ the 
water was scattered in every direc¬ 
tion. 


GOLD LEAF. 

It requires three hundred thousand 
of such gold leaves as are commonly 
used in gilding to make an inch in 
thickness. Tlie tenuity of Gold Leaf 
is so great that it is, in some measure, 
transparent. When it is interj^osed 
between the eye and external objects, 
iliey are distinctly perceived, of a 
greenish colour. 


large and small UORSERt 

Animals draw by their weight, and 
not by the force of their muscles, 
'liie hiud feet form the fulcrum of 
the Icver^ by which their weight acti 
agiunst the load, and the power ex¬ 
erted, is always proportioned to the 
length of the lever, the weight re- 
rotuning the same. Large animals, 
therefore, and other anuBali, draw 


more than small ones, cvcti though 
they have less muscular force, and are 
unable to carry such a heavy burden. 
The force of the muscles tends only 
to make the horse carry cuntinuallr 
forward his centre of gravity, or, in 
other words, the weight of the animal 
produces the draught, and the play 
iuid force of its muscles serve to con¬ 
tinue it. 


SJNGgLAr. PROVEBTY OF TBS 
BALANCG. 

The following curious properW of 
the Balance is mentioned by Hel- 
shain. If a man placed in one seals, 
and CBunterpoised by a weight in the 
otHir, press the beam upwardb, he 
will thus cause the scale in whidi he 
stands to preponderate. 

C.D. 


HOW TO FIND THE MAGXIFYING 
POWER OF TELESCOPES. 

Put Up a small circle of paper, an 
inch or two in diameter, at the dis¬ 
tance of about an hundred yards: 
draw upon a card two black parallel 
lines, whose distance from each other 
is equal to the diameter of the paper 
circle. Then view through the te!^- 
oopc the paper circle with one eye, 
and the parallel lines with the other, 
and let the parallel lines be moved 
nearer to or farther from the eye tifi 
they seem exactly to cover the'siuaQ 
circle viewed through the telescope. 
The quotient obtained by dividing the 
distance of the paper <*ir(’le by the 
distance of tlic parallel lines from 
t’lP eye, will lie the magnifying power 
i f the telescope. A little practice is 
necessary before this e.xpcriment can 
be made "with aeduraev. 

in Corrpsfumifnts in ovrnext. 

(<iaim«ii(cuii<tn< (pn.st pnid) to bo addicnad to 
Uc hfli'or, Htths Pub^shen’, KNIOHTwa 
LACr.V^ fiS, PatemoBler-roo, London, 
fr.nted hi W. Ubnsl^i, Bo(t-etnrt,FlMt-itfMit 
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tLAtf VQa A8CBNC1NO RAPIDS li( 
RIVERS. 

The attention of the citizens of 
Philadelphia has recently been a 

? ood deal oceupiecl with a Plan of 
)oloncl Edward Clark, for Ascend¬ 
ing Rapids in Jliver.s (an account of 
which Colonel Clark has kindly 
transmitted to us), and thereby iiu- 

E roving the navigation of the River 
telaware. 

It may be necessary, for the infor¬ 
mation of some of our readers, to 
mention that the Delaware, from its 
magnitutie, extent, and ramifications, 
and fron. the fertility and jiros- 
peroiis state of the country inter¬ 
sected by it and its tributary streams, 
claims a rank among the most im¬ 
portant ol the secondary class of 
American rivers. Prom the facilities 
which its navigation alTorda, as high 
as tide-water, Philadelphia derives 
its chief prosperity and greatness. 
But from the teriniiiation of tide¬ 
water upwards, and the number of 
rapuls, the benefits to that city of 
the intercourse with the circumjacent 
country arc at present exceedingly 
liniitcilund unlinportuiit. It appears, 
however, from a Report made to the 
(lovcrnor of l^hiladelphia, by three 
intelligent surveyors, that there is 
no fall on tlic Delaware which may 
not he made passable with safety. 

Colonel (hark’s plan for securing 
an ascending navigation in rivers 
thus uhstructed with rapids, is thus 
briefly described:— 

He proposes to <*ut, wherever it is 
necessary and practicable, a channel 
of suflicieiit width and depth for the 
passage of boats, die. in the bed of 
the rfver, past such rapids as may 
impede their navigation. 

When the beds of rivers v/ill not 
admit of being broken to the requi¬ 
site extent, he recommends that the 
water should be collected and con¬ 
fined in channels to answer the same 
purpose,by miians of slightly elevated 
wing and side dams, inclined and ar- 
i^nged appropriately to secure the 
object, so as not in the slightest de¬ 
gree to impair the downward passage 
ot' arks, rafts, boats, &c. 

jBttoys are to be stationed and 
eoastantly maintained at the head of 


RAVIDS IS Rivitai. 

each rapid, for the purpose of direct¬ 
ing the descending craft to tha en¬ 
trance of the channels. 

At the foot of each rapid a tow¬ 
boat is to be stationed, which, by 
means of the current acting on pad¬ 
dle-wheels, windlasses, and a chain 
or cable anchored at the head of the 
rapids, is to tow the ascendin'^ craft 
or boats over the falls or rapids. 

The action of these tow-boats is 
illustrated by the prefixed eu- 
gruviugs. 

Fi^. 1 is an clcvatipn of the tow-boat 
with another boat in tow. 

Fii^ 2 is a innl's-fvc view of a tow 
boat, vvitli her appendages. 

A A represent tlic franie-woik for sup- 
poniiiK liic .shaft and paddle-wheels. 

(la. The paddle-wheels- 
A, 'Fhe windlass, 
f, Tlie drum. 
dd, Friction j-ollei"', 
c, A gnide-rollcr for direcUof^ the ac- 
ce.s.'>ion of the th.iin or cable at the bow 
of the Iioat. 

hh. Pivot-boxes aud pivots of the 
wheel-shaft. 

li, Chain or rope extended to the whole 
IcuKtli of the rapid. 

Fig. .'t, 'rheiiiaiinernf pa.<siug the rope 
lound the wiiidlu^s and di uin. 

A paj'ty of geiith'nicn who went 
to Trenton to witness an experi¬ 
ment made with the above appara¬ 
tus, report of it as follows :— 

“ The machine drew up with case 
a Durham boat ami a large barge, 
containing sixteen or seventeen per¬ 
sons, ill a rapid pait of tlie fulls, at 
the rate of a mile aud a third in an 
hour. i\'ith the same or nearly the 
same facility it could have drawn up 
three or four Durham boats, anti, 
by the enlargement of the cylinders 
or windlasses, and paddle-wheels, 
the velocity and power could be very 
considerably increased. After pass¬ 
ing the rapids, the boats were drawn 
with ease into slack-water above 
Thetow-boat is about fort^- feet long, 
and nine feet broad. The paddle- 
wheels are ten feet in diameter, and 
are furnished with twelve paddles or 
buckets each, which are about six 
feet long and sixteen inches broad. 
Tlie cylinder, or windlass, of the 
main shaft, is three feet in diameter; 
and the action of the current on the 
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paddle-wheels was such as to cause 
them to levoive twelve times in a 
minute.” 

The repoi l of another party states 
that they ^vitnc£;scd an experiment 
made by t’olonel (’lark, on the Mill 
Rapids on the .Sasfpieiiannah River, 
“by uliieh he eon'eyed or towed 
over the said rapids, against the 
current, a keel-boat constructed to 
navigate the sai<l river, about seventy 
feet ill length and nine feet in breadth, 
together with a large-sized canoe, 
fourteen men, and about a half ton 
of ballast, with a boat of about 
thirty feet in length, and live 10-IJ 
feet in breadth, supplied with a pair 
of paddle-wheels. They aild their 
belief that the apparatus “ would 
have towed ten Ipus in adilition to 
what it did.” 

Dr. W. B. Ewing, who was jtre- 
seiit at a third e.xperiineut, at the 
Trenton Falls, says that the “ boat, 
ill that instance, ascended with very 
considerable velocity against the 
greatest rapidity of the current of 
tlie fall'), towing alter her a large 
scow, with thirty or forty persons on 
board ; and that, in his opinion, her 
power was fully coinpctont to liavc 
taken up three such seoivs, loaded in 
a similar manner.” 

If there be any places in which 
the low-boat cannot bo advanta¬ 
geously used, (^)lunel ('lark proposes 
to construct hide-cuts and locks, to 
exleinl the navigation past such situ¬ 
ations. 

Where bars or shoals interrupt the 
navigation, (’oloiiel Clark jiroposcs 
to construct wing-dams obliijucly 
across pint of the river, so as to flood 
the wiirer hack to a suflicient de])ih 
for the pas.sage of boats over them. 

'I’he (Joloiiel’s other improveraents 
extend principally to the removal of 
the rocks in ihe channel of the river, 
in such inaniicr that the navigation 
shall liecoine easy and safe at all 
seasons of the year, except when it 
may be interrupted by extraordinary 
natural occurrences, such, for in¬ 
stance, as the prevalence of ice, 
floods, &c. Where three, two and a 
half, or even two feet water, can be 
collected in the channels of rivers. 
Colonel (>lark is of opinion that 
•team-boata of a light draft may be 
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applied to na- igate them ; and he is 
strengthened' in this belief from the 
circunist.w c thut a steam-boat, 
called the Chanibly, of 50 horse¬ 
power, 153 feet deck, 30 feet lieiun, 
and drawing only three feet water, is 
at present suoco.^sfnlly navigating 
the shallows of the River Riclielieti, 
in Lower (’anada. 


TIIK .SCREW Ql'ERTIOV. 

.‘iiR,—.\Krce:il)lv to what 1 formerly 
nriiioisi'ii, and licin^ still fuitlur stiinu- 
laU'd by 'I'-’m poMi^ri'ipt in yonr last Num¬ 
ber, r now sit down to nive )oii my 
opinion npoii that qitcslioii, which has 
drawn forth 'O nmrlt wi< and qood liu- 
tnour fioin your t'orrc.vj). iiik'nts. 

I’rei ions to that (jiieslioii beini? started, 

I had for an iy loufj liinc lostered an 
opinion rcj;aid'ns the gupeiiniiiy which 
a long .screw-diirer possesses'over a 
slioit one, and, to inulie inytelf more 
conipeteiit to explain tiie eau'-e of this 
sujH'i'ioi ity, I Iiaie had euiiosiiy enough 
to p'-rfurm a senes of expeiiioents, in 
order to deteriiiinc with gi eater precision 
how far I may have been eorreci in that 
opitiioii, and these experimenis liave 
tally I ealised all thut 1 had lorniorly en- 
Vertai'icd on the suhieet. 1 shall first 
dyscrihe to yon the nat ure of these expe¬ 
riments, and then proceed to show how 
this Mijiei'ior ease, which wc feel fioin 
using a long iiiste.id ot a nhort sn'ew- 
ilnve.', can be accuiintcd for. 

Into the piippet-heads of a lathe t 
placed a diirtr and screw; this screw 
was placed into a block of liard wood, so 
as to iidaiit the screw into it when acted 
upon hy the driver. Into the handle of 
the driver I fixed a lever, and to this 
lever I attached weights, until I coin* 
numiented motion to the screw. Now I 
invariahly fomid tliis motion to he the 
sitine in the short as in the long screw¬ 
driver. The.se experiments were tried 
hy a great vat icty of scri:w-driver.s of dit- 
ti'ient lengths, and po<-'ses.siug very dif¬ 
ferent degrei.s of elasticity. v\ll this, 
you will perceive, is completely at vari¬ 
ance with what the generality of arti.«ans 
must have experienced, and to e.\pl.iiu 
this seeining paradox we now proceed. 

'I'hat a driver, when in the act of turn¬ 
ing a screw, may be considered as a lever 
of the first and seeond kinds, of which 
the axis of the screw is the fulcrum or 
pro]), and the seini-dianieter of the han 
die tlie longer arm of that lever, 1 have 
no doubt; but .since both ilrivcrs hare 
their handles alike, it appeal's to me ex¬ 
ceedingly erronemis to consider them as 
a leter at all. Since both the long and 
short drivers are placed under similar 
eiroamstaneesin that respect, the advsn- 
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gained by eacii being common to 
both, can prove nothing for or against 
either; and, as in the case of any other 
mathematical proposition, this equality 
may be thrown aside. Hciicc the exist¬ 
ing difference consists only in the elas¬ 
ticity. Suppose, then, the elasticity of 
the driver to be expressed hy the nuiiihcr 
20} if the resi.stauce of tlic .screw were 
expressed by tlie same number, it is evi¬ 
dent that, on applying the driver to it, 
we would oiilv have U> apply a force 
equal to the elasticity of the driver, so 
that its reaction would communicate mo¬ 
tion to the screw, or at It asl would pro¬ 
duce an equilihriiim between the power 
and I esistance; .so that, upon the sliuhtest 
additional force upon tliediivur, motion 
would cuinmence in the screw. But since 
where the points of ela-dcity end, fiac- 
tuie begins, so in tins case we could not 
iinpi esN motion upon the screw. 11 almost 
always happens that the elasticity of the 
drivel is gi eater than the resistance of the 
screw. Siippf>se I hen theelastieity express¬ 
ed by;tll,aiidthere.‘>istiineeby IJ; imw, if 
a force is applied to the driver equal to .'i, 
it is evident that the remaining elasticity 
and redstance will be exactly expressed 
by the iiuniliers '25 and 7 ; ami as soon as 
the ivniaining resistance, namely 7, is 
extiiii’uished, and the slightest aduitional 
force is applied to tlic driver, motion will 
instantly commence in the screw. Now, 
ns after this motion has begun, the driver 
will still possess a portion of its clastic 
pow'er equal to IH, minus any indefinitely 
small quantity, and this icinaiiiing elas¬ 
ticity pre.serve.s the hand soft and easy in 
its position, J apprehend that it is from 
this alone the supposed power arises. 
What still farther contirius me in lliut 
opinion, indc|iciidcnt of the above expe¬ 
riments, is, that having no exact method 
of determiniiig thetalue of the power 
impressed upon the driver by the liand 
(for, iiccordingto the physical'force em- 
])lu}<'d, the resistance will incn*a.se or 
diminish), we naturally suppose the 
greater s(»ftness and ease which we feel 
111 the elastic diiver to be a real increase 
of its power. As the diffeiencc of elas¬ 
ticity, too, exists ill a more prominent 
dep'cc in the long than in tlic siiort 
driver, we become thereby tlie iiioie 
susceptible of tliat superior ease in the 
one care than in the other. It is from 
this very rctison that two chairmen carry 
a.sediiu chair much more ea.siIV upou elas¬ 
tic than noii-elastie bars; althoiiKh, to 
speak cone- tly, iheiv is no such tiling in 
nature as n peifcetly nun-elastic body. 
For the same reason, a man cariies a 
«ack of coals with greater diiliciilty than 
a hagofdour; and Dr. FriinUlimleclared, 
that he always lay mure at ease in the 
water than in a feather bed; and for the 
same reason docs the quarrier much 
more easily move a stone with an elastic 
bar of wood than with an iron punch or 


crow-bar. It is no uticonimon si^ht (in 
Anld Beikic) to see two porters, eager 
to catch a fare, running with their sedan 
chair, and mutually keeping the step to 
its hobbling motion. Query, could they 
do tills if the two pole.s upou which it is 
carried were much less elastic? Now 
the ease which we feel, in the cases above 
alluded to, does not proceed from the 
one ioad being lighter than the other 
(for we suppose them the same weight), 
but because the body is better enabled to 
bear the strain of tlie one than of the 
otliev, from its supporting the softer 
body on a greater number of points. 
Hence wc are apt to e^claiul, “ This 
lead feels easy—I could cany more.” 
Tlic whole, however, is a mere decep¬ 
tion, arising from tlie imperfect manner 
in which wc employ the manual force 
exerted, or from the want of a mote 
exact method of determining its real 
value. Few of your readers arc iinac- 
quaiiitcd with optical and sicoustical de¬ 
ceptions, and why may not .'•iinilar decep¬ 
tions exist ill the c.^«es above meni ioiitd ? 
A-propos, and just in the nick of time 
(O ! I mean the nick of the sciew), 1 
peiccive that I have no less aiuhoiily 
than your Correspondent R. N. at jiage 
1174, vol. I,, who has exactly anticipated 
me on this .subject. When speaking of 
the wlieell)aiTo\vs,hc.say.s—“ lohstcrved, 
that on .stony and uneven grounds a licavy 
load \va.s veiy distresshig to the arms and 
s/iouNers. It therefore occurred to me 
to apply .spRiNRS to them, whereby the 
men were enabled to teheel much heavier 
loads with ease,- so much heavier, •iiiat 
I UOTMoRF. CAPACIOUSnARBOWS MADE." 
He adds, “ 1 haven-ed these spiing bur¬ 
rows scveralyears, to t\ie satisfavlion of the 
labourers'’ And now, Mr. Kditor, taking 
the above view of this interesting subject, 
tlie fact is, J. Y. has been “ sunicieiitly 
explicit ill the lir.st instance see page 
I'Jli, Number <i4, and pag<“ tin, vol in.' 

'J'liis property of the elasticity ot bodies 
i.s absolutely necessary for tlie pre.'.ena- 
tiim of the s)stcm ; and we cannot .-af- 
liciently admit c. and adore that Being 
whose oniiiiscieiit eye foicsaw that eoa- 
fiision and irregularity which must neces¬ 
sarily exist iu a system whose parts arc 
iinii-elastie. Without this projierty no 
machine could po.s.sibfy exist; for it is 
beyond the power of man to construct a 
m.ichine who.4e parts, when in motion, 
will harinonixe with each other with per¬ 
fect mathematical precision. There is a 
continual bending aud s|iiuigingof some 
part of the maefiine or other, and were 
thi.s not the case, the machine must 
either cease to move, or it must be 
broken to pieces. 

Having said .so much, let me. if it be 
your pleasure, have one word in retnrn 

to your Correspondent D. H. In-Y. 

He says, p. I'iti, vol. iii.—'* If, then, we 
suppose that the upper part of the driver 
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Rhouid In one revolution pass through 
three inches, uiiiletlu* lower part should 
only pass through two inches and a half, 
the power will be as much greater than 
it would be if the driver were non-elastic, 
as is greater than -'i, or the power of 
the driver would be inci eased by Us elas¬ 
ticity as fi to li." Now, Sir, tins is what 
I call nonsense, since the reaction of tlie 
force impressed by the haiidiiiiist e.\actly 
return the same force upon tlie sciew, as 
1 have already shown. How, tlieii, can 
he assert that it will be (according to Iii.s 
hypothesis) as 6 to .'i? 'I'he thing is ab- 
fiolutelv impossible. He adds another 
absurdity. “ If thi.<; distance nueaning 
the distance between the spirals) be 
stated at one-cigliili of an inch, then this 
power would travel three iiiclie' (me<in- 
iiig the upper part of the drUcr), <»r 
twenty-four limes as far in tlic same 
time as the resistance; tin; power would 
therefore be mechanically multinjied 24 
times.” But let me tell him (altliough I 
am only an operative niecliaiiic), that 
this hrancli ot his philosopliical know¬ 
ledge lias iiotiiing to do wit li t he question, 
.‘.iiice both .screws and drivers are af¬ 
fected hy the very .same law, and coiisc- 
quentiy nothing can be deduced Irom 
them, for they (iestroy each other in 
their (’ffects-, in shuit, they are siuiilarly 
situated as regard.s each other. .Again, 
the upper part of his diiver moves over a 
space, which lie represents hy .1, while 
that of the ruv'olutioii of the scrccv nioves 
only through a space equal to 2^. Would 
not this difference of .spaee, jiassed over 
by the upper and lower parts of the 
driver, iiirreiusc so as, in the course of 
afewrevoliuiotis, to twist the driver to 
pieces? Here, then, lies IiIm (loliah, 

and let Mr. D. H. In -V raise him if he 

can 

1 am. Sir, your obedient .servant, 
Nicol Dixon. 

S.IJ, Kedl..ioii-sti’cet, C'lerkcnwell, 
December 22, 1824. 


Our fiiend N. D. will find Iii.s solution 
of the quc>tion well supported in tlie fol¬ 
lowing cominuiiicution:— 

Siii,—So much has been said about the 
Srew-driver or Turn-screw, that it is 
high time to arrive at some eoiiclusktn 
oil this puzzling subject; uiid I offer my 
opinion for tliat puriiosc, as follows 
It is fully proved, that if the leoer 
which is applied to the object to he 
tuined can he as conveniently acted on by 
muscular power, at or near w one end 
of ever so long a piece of timber, a.s at 
the middle, or the other end, thcie will 
be no conceivable difference in the labour 
requisite to the turning the piece of tim¬ 
ber; all that is sought after is a ronve- 
nicntplacefor ** agood holdor purchasR’* 


and freedom of action. (Vide vour frontii- 
piece lovol. it.) The solution of the Turn- 
screw qiie.stioii does not lie witliin the 
various coii.sti iiction of tuni-Rrrews, but 
in the manner hy ir/iitih muscular powers 
can he brought to act on them. The 
aii'itomical fdimation oi the band, and 
the .cniali bones which unite it to the 
fore-arm, as also ilic two bones of the 
fore-arm, with all the inu.«riilar powers 
of the whole, are capable of a vast re- 
riety of active powers, and exactly us 
many deyiers of power, .so that there is 
scaicely any alteration of po.«iiian witli- 
otu a v ariation of pow'er. I argue, there- 
foic, that it is the increase of power, 
through ronnenienre of grasp, whicn 
m.ikes the sole distinction between using 
a short turn-screw and a lung one, and 
produces all the liabilities which your 
vai inus essay.s on the subject liav c so in- 
geiiioiisly explained. 

1 am, Sir, your obedient servant, 

Charles Hayter. 

1C, Buckingliam-strcct, 

Puitlaud-roitd. 


tVAllMlNO AND VENTILATING 
BUILDINGU. 

Sin,^—^'fliere is no subject more 
worthy the attention of the public 
than the very ineffectual methods in 
coininou use to warm and ventilate 
onr apartments, and the very coin- 
nioii couiplaint of smokv rooms, 
and draujrlits proilticcd iVom tlio 
wrong position of doors anti win¬ 
dows, which subject us to the alterna¬ 
tive of beinff stifled hy thcoiie, or ehil- 
led by the other. Iiideetl I liave be.i'n 
often surpri.sed that, ainon^ all our 
iiiodern improvcmeiit..s in buildiiufs, 
bO little lias been done with regard 
to the inconveniences fell under the 
present system; many inct}iod.s have, 
indeed, been proposed for warniing 
our workshops and inaiiufuctorics, 
but few of general application to 
domestic purposes. 1 am, therefore, 
induced to call the attention of your 
numerous Correspondents to the 
subject, in the hope that some gene¬ 
ral plan may be adopted for the com¬ 
fort of us all, as well as from motives 
of humanity, in putting' a .stop to 
that system, so cruel in itself, of em¬ 
ploying children to sweep our chim¬ 
neys. If it was on no other account 
than this last, I would recommend 
to the perusal of the pubUc in geo«- 
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ra], some plans laid down in a pam¬ 
phlet lately published, on the difTcr- 
enl systems of Warming' and Venti- 
latinpf Buildin^j a<l<Ircss<!d to the 
economist, tlie invalid, the desirer 
of safety, aiid*thc lover of comfort, 
by G. P. Boyce. An extract or two 
from this production may not he 
uninterestiiijr; hitleed the whole is 
written in a .style that at cmcc com¬ 
mands our attenth)!! and convinces 
ns by its reasoning. At page 11, 
the author observes — “ That the 
present mode of obtaining warmth 
18 defective in an eminent degree, 
every one, however unwilling to 
confess himself in error, must he 
innately conscious. A more bung¬ 
ling and incilieient process was, per¬ 
haps, ncv<T devi.scd, than that by 
whieli it is attempted to raise the 
temperature of an apartment by 
means of an open fire m a grate and 
chimney of the modeu eonstruetioii; 
nine-tenths of the heat produced by 
the one being, from the very nature 
of thing.s, immediately carried off 
through liic channel t)f the other; 
and the remaining tenth, slowly 
commimicatfid to the air of the 
apartment, is just sufficient to con¬ 
vert every aperture and erevicc into 
a trap for colds, fevcr.s, rheumatism, 
and all the disorders arising from 
a checlicd perspiration.” 

Agahi, speaking of comlmstion, 
and the necessity of u supply of 
oiyrgen to maintain it, he says— 
“The fire or combustion in the grate 
is continually drawing to itself fresh 
supplies of almosplieric air, and 
cousc(]ucntly tlic r4iduition of heat 
in those tlireclions is eotiipletely 
checked and overcome by the supe¬ 
rior force of liie cold eiirrcnt, whicli, 
as fast as the supply undergoes the 
calorific process, becomes I’arciicd, 
ascends, and is wasted through the 
abpvc channel of the chimney.” 

The remarks of the author on 
the disfiguration of onv buildings by_ 
the pile of chimneys, always visible, 
are worthy the attention »»f t he Iniildor 
and architcef. 

I shall now conchule this article 
-by remarking, that, if through the 
medium of your useful puidication, 
I should draw the attention of the 
ingenious mechanic to a subject ucll 


worthy his consideration, I have only 
done that which a lover of his coun¬ 
try should strive to accomplish—the 
general diffusion of useful knowledge, 
and the improveineut of our arts and 
mdnufueture.<«. 

1 remain. Sir, 

Vour obedient servant, 

G. A. S. 


Wc have looked into Mr. Boyce’s 
pamphlet, and concur entirely with 
our intelligent (correspondent in the 
praise which he bestows upon it. It 
is very sensibly and ably written, 
and wc arc tempted to add to the 
preceding extracts the remarks to 
which (i. A. S. alludes, on the effect 
of piles of chimneys in tlisliguring 
our buildings ; they contain some 
well-pointed satire. 

“The want of artificial warmth 
must have been early felt by man, 
and the art of procuring it may, per¬ 
haps, claim an aritlquitv'beyond the 
age of architecture. 'I'lic half-clad 
savage of the colder regions, e;n- 
ploycd all day in the cluisc, found, 
at night, the blazing fire necessary 
to his very existence ; and it ^vas to 
protect this preserver from the vicis¬ 
situdes and iucloneney of a northern 
sky, that, at a future period, he sur¬ 
rounded it with walls and a roof, and 
thus hceuim; an an-hitcct. \Vhen 
the smoke in tiiis confiiUMl situation 
began to produce him annoyance, a 
ccuinil opening in the roof afforded 
slow egress to the eauso of his dis¬ 
comfiture ; and his easily satisfied 
iniugination deemed itself to have 
now reached the .summit of domestic 
eiijoyincnt. Such were the habi¬ 
tations of our forefather* for many 
suc«'eeding ages ; and erections of 
this rrimitive^strueturc may even yet 
he lii.ind in the vvild.s of America, 
among the mountains of the iVorth, 
and in the hogs and fen^; of a sister 
country. But, as luxury and civili¬ 
zation arose, and building.s began to 
assume more dimdde and compli¬ 
cated forms, other modes for the 
supply of warmth became necessary, 
and other contrivances to that end 
were to be introd need. Throughout 
these changc.s, the due arrangement 
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ud disposition of the several fires 
eeiD to have been the stumbling- 
clock of our early architects. With 
somoiSarful ideas of the consequences 
to l)C apprehended from confined 
smoke, the wide-spreading arches 
and massy piles they constructed to 
facilitate its escape, appear, in many 
instances, to have occupied half the 
space, and to have cost nearly half 
the expense of the entire building. 
Some enormous specimens of tliis 
period yet remain, presenting the 
appearance more of immense natural 
chasms than of chimneys, Treqiiently 
exciting the surprise of the antiquary 
W theih unaccountable proportions. 
The quantity of heat and of uricon- 
sumed materials daily wasted through 
these preposterous cavities, wouhl 
madden a modern economist; but 
when lands iverc to be clearc«l and 
forests hewn down, an arriiiigonicnt 
which so admirably assisted tlicsc 
ends, by its extraordinary ronsti'np- 
tion of fuel, could not easily be dis¬ 
pensed with. As woods disappeared, 
and the means of supporting this 
waste became more expensive, it was 
found necessary to contract these 
vast recesses and erections j so tliat, 
after a long contention, the arcli of 
the fire-place no longer vied in mag¬ 
nitude with tliat of tlic great church 
door. lu this stale the practice has 
descctule.(l to modern times. One 
slight approximation to a better prin¬ 
ciple the last century certainly intro¬ 
duced ; as, from an attention to the 
laws which regulate the motion of 
fluids, it was then discovered that 
a small chimney, by means of its 
quickerdrauglit, carried off tlicsinoke 
quite as effectually as by the sluggish 
motion in a large one. But the ori¬ 
ginal principle, with all its over¬ 
whelming errors, remained unaltered: 
this quicker draught carrieil off' with 
it still greater quantities of uncoii- 
Sumed fuel, the beneficial cflcct of 
the fire was still circumicvibed to a 
space of a few feet from the grate, 
and the air necessary to support com¬ 
bustion continued to be diwvn into 
the apartment from the external at¬ 
mosphere, consequently at such a 
tem^rature as completely to ncu- 
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tralizewhat portion had already ro- 
ceived the calorific influence ” • 


HOUSE HOOFS. 

Sir,— I take the liberty of calling 
your attention to a subject of great 
importance to the inhabitants of all 
large cities—the Roofing of Houses. 
In tlie East all houses have flat roofs, 
which are covered with a sort of com- 
position much resembling Roman 
cement. These roofs arc perfectly 
impervious to water, and form a 
leasiuit terrace on which the inha- 
itants can sit and enjmr the evening 
air in fine weather. It has always 
appeared to me that the introduction 
of this plan of roofing would be a 
great improvement iu our European 
cities. 

In the first place, it would aflbrd a 
pleasant terrace during fine weather. 

2d.—It would much improve the 
appearance of a street of houses; 
for wliat can he more ugly tlian large 
sloping roofs, which expose to vie.w 
all the unsightly stacks of chimneys i 

dd.-—It would [)c a great moans of 
cliccking the jtrogress of fires; for 
it is <‘Iiiefly by means of the present 
roofs that fires spread with .such fatal 
rapidity; the rafters, .slating-boards, 
Sic. being almost us coinbu.stible as 
a stack of faggots. The expense 
would not be greater, for altliough 
the timber of a flat roof requires to 
be stronger, the diminution of tbeir 
luimbcrs would compensate for the 
additional strength ainl cost. 

I shall be obliged if you will call 
the attention of practical men to 
this sulijcct. 

I am. Sir, 

Your obedient servant, 

A TRAV^BIiLER. 

* 'Fhc deteriorating effects of tins sys¬ 
tem, in an architectural point of view, 
ari‘ well excinitlified in the appearance of 
that otherwise noble biiildiiii;, Somerset 
House; as seen ftoin Waterloo Bridge, 
its grandeur .seciiin lost, and its beauty 
completely dislignred, by the numberless 
grotesque coiitnvanccs by which it has 
been fruitlessly attempted to carry off tha 
smoke. 
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MECHANICAL GEOMETRY—No. V. 

(Continued from our last NunAer.) 


TBEOKEM VII. 

If from the two extremities of 
any chord tangents be drawn to the 


point where they meet the circlcj they 
wii] intersect each other at equal dis¬ 
tances from the extremity of the 
chord. 


0 / \ 



Let AD and BD be two tangents' 
to the points A and B, drawn from 
the extremity of the chord AB, the 
point where they intersect at D will 
make AD e«|ual BJ>. 

From A aiwi B draw AC and BC 
to the centre of the circle, then we 
have shown (Theorem v. Part ii.) 
that the angles DAC and DBC are 
both right angles. Now as AC 
equals B(\ tlie angles ABC and 
BAC (by Theorem IV. Parti.) are 
equal; now if we take these equal 
angles from ihe angles DAC and 
DBC, the remainders of those angles, 
viz. DAB and DBA will also he 
equal to each other ; hence, in the 
triangle DAB, the angles at A and 
B being e(|nal, the sides AD and BD 
must also lie c(|ual (by Theorem iv. 
Part I.). Hence the tangent AD and 
BD arc shown to be equal, as was 
required. 

CoROLLAity I. —Hence, if from 
the extremities of any chord two 
tangents are drawn, they will form 
an isosceles triangle, whose equal 
angles (at the basi) are measurea by 
half the angle the chord subtends, 
and the angle at the vertex is mea¬ 


sured by the supplement of the arc 
to which the chord corresponds; 
that is, supposing the chord to in¬ 
clude 60 degrees of the whole cir¬ 
cumference, the angles the tangent 
make with the chord will be each 30 
degrees, and the angle the two tan¬ 
gents make with each other will be 
120 degrees, or a semicircle (180 de¬ 
grees) wanting (50 degrees. 

(.•oiioLLAKTf 2.—Hence, if the 
tangents arc perjicnflicular to each 
other, the chonl from which they are 
drawn is a chord of 90 degrees, and 
the two tangents ivith the two radii 
drawn from their extremities to the 
centre of the circle form a square. 

A«/c.—We will now deduce some 
practical Problems from the fore¬ 
going Theorem. 

PROBLEM VIII. 

To draw a tangent to a circle from 
anv given point. 

This Problem admits of two cases. 

Case 1. —When the point is in 
the circumference of the circle. 

Let A be the given point from 
which it is required to draw a tan¬ 
gent, 
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ess 



From A draw the radius AC to the 
centre ; then from A erect the per¬ 
pendicular AB (by Problem ii. Part 
11 .) and it is the tangent require' 
Thus assume any point, as 1>, and 
with a radius equal to DA describe 


the circle FAE, and through E and 
D draw EDF cutting EAF in F; 
through F draw AFB, and it is the 
tangent required. 

Case 2. —When the point is situ¬ 
ated without the circle. 



Let A be the pven point situated 
without the circle; BD, to which we 
arc required to draw a tan^nt. 

From A draw the line ADC to the 
centre of the circle; then bisect the 
line AC (or divide it into two parts) 
in D (by Prol»lem vii. Part ii.); 
then, with DA or DC as radius, de¬ 
scribe the semicircle ABC, and where 
this cuts the circle BD in B, drauj 
the line BA; then is BA a tangent to 
the circle BD, and drawn from the 
point A, as required. 

Note.—We may here observe that 
the truth of this Problem is manifest, 
for the angle BAC in the first case, 
and ABC in tlic second, is the angle 
in a semic'ircle, and, consequently, 
(by Theorem in. Part ii.) it is a 


right angle, or the lines are square 
to one another; and (by Theorem v. 
Part II.), when that is the case, the 
line AB is a tangent to the circle. 

I shall here also take occasion to 
remark, that though AB is, stnctli/ 
sjwdkiiif;, a tangent to the point B 
(see last fig.), yet, if AB i.s produced 
to K, the whole line is mcciianically 
understood to be the tangent line to 
the point B of the circlebut when 
the tangent is u-sed as a line for the 
purpose of comparing the relative 
value of the sides of triangles, for 
the purpo.ses of ineiisunition, &c. 
the line AB is always understood to 
terminate at the circuiuijerence in 
the point B, and is said to TO a tan¬ 
gent of so many degrees, according 
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SAY nOV —^THI BALANCI. 


to the length of it when compared 
with the radius of the circle; thus, 
in the figure above, if the angle BCA 
is an angle of GO dcgrccs(for instance), 
the tangent 13A is said to be a tan¬ 
gent of (50 degrees, and the line AC 
11 called a tecunt of 60 degrees. 

G. A. S. 

(To he continued.) 


fiiiR,—Your Correspondent who 
signs “A Ship-Owner,” recommends 
tall as a remedy for the Dry Rot. I 
was an apprentice in the dock-yard 
at this port, when a famous dry rot 
doctor of the day, a Mr. Jackson, 
pretended to make our ships last for 
ever, by patting salt of difierent 
kinds in holes bored into their tim¬ 
bers ; but it was found to make the 
ships damp, destroyed the iron, and 
injured the health of the seamen; 
besides, it was considered that the 
ships decayed faster from being so 
treated. 1 worked here when ahoy, 
iti the year I77ii, on the Princess 
Royal, of 90 guns, that was pickled 
in this way. 1 find all the facts stated 
in detail m an excellent book “ On 
Preserving the Navy,” by a Mr. 
Knowles. 

As to Mr. John Burridge’s opi¬ 
nion of winter-felled timber, “ it is 
as old as the hills.” For my part, I 
have seen a great deal of timber, 
and have watched its duration, and 
believe, if it is of a good quality and 
well-seasoned before it is used, it 
signifies but little at what time of 
the year it is felled. 1 have seen 
very good summer-felled timber and 
very bad winter-felled timber, and 
the contrary; but 1 am firmly of opi¬ 
nion that it is a very bad plan to 
strip the timber before it is felled ; 
some so treated, now in this dock¬ 
yard, proves this. 

As Air. J. Burridge was bom and 
bred in this town, we know “ he is 
not of the race of Solomonbut 
how, with his eyes open, he could 
say that the Waterloo, of 80 guns, 
in ordinary here, was rotten, I am at 


a loss to know. ] am an eld ship¬ 
wright, and, as such, can assure your 
readers that there is not a sounder 
ship in the navy, ami is fit for any 
service in any part of the world. 

The Nelson, certainly, is not in a 
good state; but how is tliis ? Cliielly 
from winter-felled American timber 
being worked into her; it is this 
timber which is rotten, while the 
summer - felled English limber is 
good. The rotten timber is of that 
sort with which Mr. J. Burridge 
threatens “ the annihilation of the 
ships of England,” by its durability 
in American ships of war. 

I am. Sir, 

A SuPFllANNUATED QuARTER&lAN. 

Portsmouth, Dec. 21,1824. 


THE RAIiANCB. 

Sir, —I am surprised at seeing 
your (ilorrespondent “ 0. D.” page' 
221 of your last Number, mention, 
as a singular property of the Balance, 
that a mail in one scale, counter¬ 
balanced by a weight in the other, 
by pressing llic beam upwards, will 
cause the scale in which he stands to 
preponderate. The reason of this is 
so clear that it would, indeed, be 
singular if it were otherwise. But, 
to produce the elTcct slated, the 
pressure must be applied between 
the pivot and the point pf suspen¬ 
sion. Suppose that he priisses with 
a force, of 30 lbs. midway between 
the pivot and tlie point of suspen¬ 
sion, he throws 30 lbs. additional 
weiglit on tlic scale, whilst his pres¬ 
sure upwards will produce a force of 
15 lbs. only, on account of the lever¬ 
age. The effect of a downward pull 
at the same part of the beam will 
be to cause the other scale to pre¬ 
ponderate. But if the pressure could 
be aj^plied beyond the point of sua- 
pcnsion as far as that point is beyond 
the pivot, then a power of 30 lbs. 
will give an effect of 60 lbs. 

I am. Sir, 

Yours respectfully, 

0. B. 

Rotherhithe-street, 

Dec. 2t, 1824. 
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OIL AND COAL GAS. 


Sib,— Knowing the objcet of your Magazine to be the diffusion of useful 
information, commercial as well as mechanicat, I have taken the liberty to 
send you the following practical observations on Oil and Coal Gas. Having 
had considerable experience in coal, and, fur some time past, in oil gas, 1 
have been at some uains to ascertain their relative cost, projiortion oflight, 
and consumptive difference; and judging tli^t an invesiigatioii of this 
nature, and particularly a practical one, would be acceptable to some of 
your readers (especially those persons who arc contemplating the introduc* 
tioTi of gas into their establishments), 1 have, for their information, trans¬ 
mitted this account. It must be observed, however, that the rates here used 
are Manchester rates,- of course, this calculation of difference in cost will 
not be correct where fuel is dearer, yet, by taking into the account all local 
differences, a true statement may readily be made. 


OIL GA . 

One gallon of good whale-oil will 
make nearly 77 cubical feet of gas; 
this, at the rate of 2x. 3d. per gallon, 
is 29s. 2d. for 1000 feet. 

Imparts very little heat; is on this 
account preferred by” some. 

Is exceedingly weak, and liable to 
be e.vtingui.shcd* ljy agitation; per¬ 
sons passing hastily, the closing of a 
book, or motion of machinery, will 
effect this, if nut enclosed in a glass 
chimney. 

For every 1000 feet of gas evapo¬ 
rated, 10 lbs. of coke is used for vo¬ 
latilizing, and 80 lbs. of coal for heal¬ 
ing the retorts. 


* 

Holds in solution a considerable 
quantity of essential oil.whicli chokes 
up the horizontal jet frequently. 

Emits considerable quantities of 
lamp-black, which horizontal jets 
canuol consume; the Oil Gas Com¬ 
panies therefore recommend vertical 
jets (a great di.sadvantage, as the ho¬ 
rizontal lights ghe so much more 
light downwards) and glass chim¬ 
neys, for the puqtosc of consuming 
the lamp-black, and preventing the 
apertures being clogged with the oiL 


COAL GAS. 

One pound of Wigan kennel coal 
will make, at the lowest calculation, 
three feet and a half of gas; tliLs, at 
the rate of lOf/. for 1 12 pounds, is 
2.V. for 1000 feet. 

Emitseunsiderablcheat; so much so, 
that where much g:isU used and much 
heat wanted, the saving is great. 

Not suldect to tins inconvenient 
defect—a dangerous one too, as rc- 
ghtiug i.s attended with considerable 
risk. 


For every 1000 feet of gas made, 
20 lbs. of coke, are gained over and 
above what is wanted for heating the 
retorts. None but the best Wigan 
kennel coal will produce this quan¬ 
tity, and it is necessary that the re¬ 
torts should be scmi-elliptical, and 
set lip on the oven plan, a.s most gas 
may be obtained with the least fuel 
by thi.s means. 

Not subject to this inconvenience. 


Is not 60 subject to smoke or 
choking up of the burners. 
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OIL GAS. 

Light irregular, varying from 2.5 
down to 1.5 compared with coal-gas. 
Free from sulphuretted hydrogen. 


1 have stated, in this comparison, 
that only three and a half feet of gas 
are made from one pound of kennel 
coal; hut our last average for the win¬ 
ter season was three and three quar¬ 
ters feet from one pound of kennel ; 
however, three and a half feet was 
the average before the retorts were set 
up on the oven plan, and with Mr. 
VVorthington’s exhausting apparatus, 
which draws off' the gas to prevent 
decomposition in the retorts (a very 
ingenious and self-acting machine), 
they produce from five to live and a 
half feet of gas from one pound of 
kennel coal. ‘A number of these are 
Qow at work in this neighbourhood, 
and may be seen at the fullo^^ing 
places ;— 

Messrs. Burton, Muhllctou. 

Tod and IIou;di, Newton Heath. 

Koe and Duncalt, Hcllinwood. 

Mosely and Howai d, Dislcy, &c. 

From the above results it appears 
(allowing the consumption of oil 
compared with coal-gas as 1.5 to 1, 
widen is the utmost, and one gallon 
of oil to produce 77 feet, and one 
pound of kennel coal three and a half 
feet of gas) the santc proportion of 
light may be obtained from eacb at 
the following rate:—oil-gas, 2.9s. 2<f. 
coal-gas, 6s'. 9</. 

In making tltis calculation I have 
not taken advantage of the <juantity 
of gas made by Mr. Worthington’s 
apparatus, nor of the saving in gene¬ 
rating the gas, as mentioned above, 
in coal and. coke; in this case the 
comparison will be as 29s. 2d. to 
4s. 2d. or 7 to 1. 

The a<lvantages wliich oil possesses 
over coal gas are these—the gene¬ 
rating apparatus and gas-holder oc¬ 
cupy but two-thirds of the space, 
and may be laid down at two-thirds of 
the cost of coal gas: oil gas is free from 
aulphuretted hydrogen, and makes 
less residuum, though that is consi¬ 
derably more than is represented by 


COAL GAS. 

Light regular and strong. 

May be freed from sulphuretted 
hydrogen by washing in sulphuretted 
acid. 

the advocates for oil gas ; us for the 
mephitic odour, there is little dif- 
fereacc. 

I am. Sir, 

Your obedient servant, 

R. 

Manchester. 


REPORT OF THE ROYAL DUBLIN 
SOCIETY IN FAVOUR OF OIL OAS. 

At a Meeting of the Royal Dublin 
Society, on the 9th of December last, 
Mr. Flood presented the following 
Report from tlie Committee ap- 

S ointed to examine into the expe- 
icncy of introducing Gas Light into 
the different departments of the 
Royal Dublin Society:— 

“ Your Committee liave to ifpurt, that 
proposals luwc been laid belou' thi-Mi 
from the Hibernian Coal Ga.s l.it>ht Coiii- 
liany, oil'eriiig to supply coal gas, per 
metre, at one shilling and siKjience per 
hundred cubic feet. 

“ That piuposals have also been laid 
before tliciii from tlie Dublin Oil Gas 
Light Company, olfei ing to .supply oil gas, 
per metre, at lire sbillini's liiiii>.h per 
hundixHl Lubic feet. 

“ That jour Comuiitlce have consulted 
some of the ino.st cmiuent scientific 
writers who have published theiropinions 
on the different g<UiC.s, and thid that the 
iiluininating ]Jovver of oil gas, in cooi- 
paii-.on with coal gas, is, at the lowest 
ratio, as 1 to .'IL i- f - that one cubic foot 
pf oil gas will give as much light, and 
will burn ns lung, as three feet and one- 
half of coal gas. That the oil gas docs 
not injure metallic substances, furniture, 
paintings, gildings, or sucli like, and your 
Committt'e arc decidedly of opinion that 
oil gas alone ought to be intioduced iuto 
the.se premi.ses. 

“ Your Committee, therefore, recom¬ 
mend that oil gas lights be forthwith 
fitted up on the plan and in number as 
follows, viz.—(Here follows an enume¬ 
ration of lights, 8ic.)’' 
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RAILWAYS. 

{Continued fromp. 213.) 

In OHr last we pave a brief account of 
the nature .iiul roiistruction of Railways. 
We now pursue our inquiry into the' ef¬ 
fects of a detei ininntc force of traction 
employed on railways and canals. 

In calculations resp^ecting the power of 
ahorse excited in different modes, errors 
often niisc fiuin considering this power 
as a constant quantity, which it is not. 
At a fiend pull an nroinary horac exerts 
a force of traction equal to 1.50 poiind.s: 
this is reduced to less than one-half 
when he travels four miles an hourj to 
ouc-ninth pait when he Iravcl.s tight 
miles an hour; and at twelve miles an 
hour his whole strength is expended iu 
carrying forward his own body, and his 
power of traction ceases. It is .sup|iosed 
here that the hor.se performs pretty long 
journeys. When travcUiiig \ery shoit 
stages, he may exert a force con.sidcr- 
ably greater; dinl his power of-traction 
may pcrh.ips cease only at a velocity of 
I.*) or Id miles an hour. Jliit in coinnion 
cases a velocity of 12 miles may be taken 
as the maxirinini; and, for the coiue- 
niciicc of caleiilatinn, the dead pull may 
betaken at 14-1 nouiids. Adopting, then, 
Proftsstir Leslie s rule, the force of irac- 
tioii at any degree of velocity («) will 
be =(12—w)*. Thus, the force exerted, 
at two miles an hour, will he 100 pounds; 
at four miles, 04 pounds; at six miles, 
.30 |)oinid.s; at eight inile.s, lOpoinids; 
and at ten miles, only 4 pound-s. .Slcaiii- 
ciigiiic makers assume a hoi.se-power to 
be equal to a w'eight of IBO or 200 pounds, 
but this is to be considered merely as an 
aibitrary and conventional standaid, 
adopted for a particular purpose. It is 
necessary to keep this general conclusion 
in view', w hen we speak ot the applica¬ 
tion of lim.se-power to the traction of 
loaded waggons and icssels. 

The resistance to the motion of a ves¬ 
sel in the sea or a canal, is of an cx ■ 
treinely diffeieiit kind from that which 
acairiage of anv kind expeiicnccs upon 
a coiiiinon road or a railway. In the 
former case ituri.se.s from thejiressurc of 
the water uii the how and sides of the 
vessel; iu llic latti'r, from the triction of 
the axle in its box, and that of the rim 
of the wheel on the gravel or iron rail. 
The motion of the body in both ca*scs is 
rcsistid »Uo by tlic air ; but this resist¬ 
ance, wliich is small in amount, gene¬ 
rally spe.ikiug, we shall throw entirely 
out of view iu the hist instance, in order 
to simplify our calculation.". 

On a well-made road a horse will draw 
a load of one ton, in a cai't weighing 
7 cwt., at the rate of two miles aq hour. 
(Leslie’s Elements, p. 253.) 'llie whole 
strength of the horse is exerted in over¬ 
coming the friction. On such a road, 
therefore, a force of traction of 100 


pounds moves a weight of .3000 pounds, 
or the friction is 1.30th part of the lo^ 
(the c.irt included). 

On a railway of th,- h<>st construction, 
it has been shown in our former paper, 
that a horse travelling at the same rate 
of two miles aii hour draws la ton.s, in¬ 
cluding the vehicles. Iu thi.s case, tlien, 
a pow'cr of traction of 100 pounds moves 
a weight of 33,000 pounds; the fiiction 
of roui.se Is ]-3.'{6th part, or, in round 
numbers, l-.30{ith {lart of the load. 

On a canal, ahor.*-c travelling at two 
miles an hour draws 30 tons in a boat 
weighing probably 1.3 tons.* Reducing the 
ton to 2000 pounds, for the sake of round 
ntimhers, as iu the last calculation, wc 
find lierethata power of traction of 100 
pounds inove.s a ina'-s of 90,000 pounds, 
or the re.sistaiicc which the water op¬ 
poses to the luotioii of the vessel is equal 
to 1-900th part of the load or entire 
weight. At sen, where the water-way is 
of unlimited hn'ndth, the resistance is 
probably unc-tliird less ; but as a coiii- 
])erisutioii for thi.s, wlieii steaiii power is 
cin{)loyed, there is probably a l(i.ss of one- 
third, in cimseqiieiice of the disadvan¬ 
tageous mode of it.s apfilication. 

Wc see, then, that tlic effect produced 
by the draught of a .single hur.M' is ten 
limes as great iipou a lailway, anil thirty 
timc.s as great upon a canal, as upon a 
well-made road. Yet a r.iilway costs 
only about three times as iniieli a.s a good 
turnpike road,'|' and a eaii.il about nine 
or ten times; and the expense of keep¬ 
ing the lailway and canal in re|).iir is 
prubuhly Ic.ss in propoitioii tnlhcoiigi- 
iiul oullay than in (he case of a road. It 
isoh\iuus, tlien, that wen: railways to 
come into general use, two-lhirus or 
more of the expense of trainspot ting coin- 
inoriitics would be saved. With regard 
to the comparative advantages of can.vls 
and railways, so far as the presettt facts 
go, we tnay observe, that if a horse¬ 
power effects three times as much upon 
a canal as upon a railway, the canal cn.st.s 
about three times as tnuch, and will of 
course require nearly the same rates or 
due& per ton to make the capititi yield 
the same interest. 

But hcic it is of great iinportauce to 
recollect, that this cotnpulatioii tefers 
solely to a velocity of /wo mt/es an hour. 
If the friclioti which impedes the motion 
of a car or waggon, and the resistance 

* Boats in some eases carry only 1.3 or 
20tons; in others 3.3 (as tlie coal boats 
on the Union Canal): hut in the one 
case they travel quicker, and in the others 
slower, than the late mentioned. 

t In Mr. Tciford’s estimates for por¬ 
tions «f new road between Edtnburcb 
and Woolier, wu find the expense to oe 
from IDbOl. to II001. per mile, including 
the price of the ground. 
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which the water oflers to the progress of First, with regard to the motion of a 
a ship, were gorerned by tlie same laws, body in water. It is deduced from the 
the same conclusions would hold true, constitution of fluids, and conflrmcd by 
whatever the velocity might be. But this is experiment, that the resistance which a 
far from being the ciise, as we sliall pre- fluating body cnrouiiters in its inotion 
sently see. In illustrating this point, it thiough the fluid as the sqiiaTC of the 
will he coiivenieiit, instead of estimating velocity.* Now, taking as a bavis the 
efTccts by the variable measure of a hoi se • known cflbct of a force of traction of 100 
power, to refer to a determinate and poundsattwoniiic-sanhonr, Ictnsa.scer- 
con.stant force of traction of a given tain what force would move the .same 
amount. We shall therefore asisume, body at a greater veloritv. Ou a canal, 
that the body to he moved i.s urged for- or arm of the sea, we have .seen tlinta 
ward by a force c.xaclly eiinivalent to a body welching 90,000 pounds is impel It li 
weichtof 100 pounds, suspended ovc-r a at the rate of two mili s an hour by a 
pulley at the end oftlie plane ou which it force of 100 pounds; thuiefore, to muve 
moves. the same body, 


At 4 miles an hour, will require. 400 pouiid.s 

At 6 ditto, ditto, 900 d*. 

At 8 ditto, ditto, IflOO do. 

At 12 ditto, ditto, .'iOdO do. 

Or conversely,— 

lOO pounds moves 90,000 pounds at 2 miles an hour, 

or 22,500 at 4 do. 

or 10,000 at fi do. 

or 5,020 at 8 do. 

or 2,500 at 12 di>. 


Henre we see, that when we have to pulls only with a force of 01 pounds, 
contend with tiie resistance of water, a Ofcour.se, it would requite six horses to 
great increase of power piaidiices hut a exei t a power of 400 p(uiiid.s, and move 
small increase of velocity. To make a the boat at the rate proposed 
ship xail three times faster, for iustance, Lotus now see what amount of povver 
we must einplov «/«c times the power; willprodnee currespiiiuiitig efTccis upon 
and to make her sail ei.v times fisier, a railway. And betoie vve make more 
we must einplo)' no less tliun r particular itiqniry, let ns suppose that 

times (lie power. Let as suiipo.s(\ for the retardatiuii occasioned by Iriction, 
example, liiat it wete icqiiired to deter- instead of increasing a.x thesquaie of the 
mine, since one horse draws a boat velocity like the resistance of a fluid, in- 
loaded with .‘iO tons at two miles an hour, crea-es in the siinpic ratio of the velocity, 
bow many horses would draw Ihc same We have seen, then, that a force of trae- 
boat at four miles ? We find, first, that lion of 100 pounds, upon a level railway, 
since the boat is to move r?co times us inovea a body weighing;i0,00U pounds at 
flist, it will require four tiine.s the ahso- the rate of two inile.x an hour. We may 
lute amount of power, or 400 pounds, hence calculate the etlect produced by any 
Out a horse inovtiig at lour miles an hour greater uiuount of power:— 


30,000 pound.4 are moved at 2 miles an hour by a povver of 100 pounds 


at 4 

by 


200 

do. 

at fi 

by 


.•500 

do. 

at 3 

by 


400 

do. 

at 12 

by 


COO 

do. 

Or conversely,— 




A power of 100 pounds moves .10,000 pniiijd.t at 

2 iiiiles 

per hour, 

or 1.5,000 

do. at 

4 



or 10,000 

do. at 

6 



a or r,.'<00 

do. at 

8- 



or fijOOO 

do. at 

12 




Hence we see, that though a moving aud at all greater velocities, the same 
forev'of 100 pounds prvHluces Uirec times expenditure of povver will produce a 

as great an elfect upon a canal a." upon a -;- —. 

railway <f( two miles tut hour, thi.-i supe- * See Playfair’s Outline, 1.198; I,e*- 
rioiiiy of the water cunveyaiice is lo.st it lic’.s I^imneuts, section rii.; article 
wc adopt a velocity at six miles an hour; sistance, Eucycl. Brit. 
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c<l^t upoa a railway than upon 
a canal, a river, or the sea. 

This calculation proceeds on the hypo¬ 
thesis, that tlie frk'tiou increases in the 
simple ratio of tlic velocity. Sucli was 
the opinion of Ferguson, Mu'schenbrocck, 
and some other writers; but the more 
recent and accurate experiments of Cou- 
lonib and Vince have overthrown this 
doctrine, and established conclusions ex¬ 
tremely ditferent, of wliich the following 
Is an abstract * 

1. The friction of iron sliding on iron 
is 2H per cent, of the weiglit, but is re¬ 
duced to 25 ]ter cent, aiicr the body is in 
motion. 

2. Friction iiicivases in a ratio nearly 
the same with that of the prcssuic. If 
we increase the load of a .''ledge or car¬ 
riage four times, tlie friction will 
he nearly, lint not quite, four times 
greater. 

3. Friction is nearly the same whether 
the body inove.s upon a small ora greater 
surface; but it i** rather less wlieii the 
suifoce i's small. 

4. The frictiun of rolling and sliding 
bodies follows nearly, but not precisely, 
the same law a.s to velocity; and that 
law is, that the friction is the some for 
nil ueRtcities. 

It is witli tins last law only that we 
hare to do at present; and it is remark¬ 
able, that tlie (‘xtraordinary results to 
wliieli it loads have been, so far as we 
know, entirely overlooked by writers on 
I oiwls and railways. These results, in¬ 
deed, have sin sippearauce so paradoxical, 
that they will .sluKk tlie faith of practical 
men, tliougli the (irinciple fiom which 
they flow is admitted witliout question 
by all scientific mechanicians. 

First, It follows from this law, tliat 
(abstracting the icsistance of the air) 
if a car were .set in motion on a level 
railway, with a constant force greater in 
any degree than is requiied to ovcicome 
its friction, the cor wouldptocred with 
a motion co'ilinuaUp accelerated, lihe a 
fatting body acted upon bp the force of 
grnoitotioii; and however small the ori- 
einal velocity might be, it would in time 
increase bcvoiul any assignable limit. It 
is only the resistanee of the air (in- 
crea'ing as tl.e sjnare of the velority) 
that prevents this indefinite acceleration, 
and ultimately renders the niotioii uni¬ 
form. 

Secondly, Setting aside, again, the re- 


* Leslie'.^ Elements, p.l88, &c.; Play- 
fUr*s Outlines, I. 88, &c.; Journal de 
Physique, 1785; Philosophical Transac- 
tious, 1785. Dr. Brewster has given the 
results of Coulomb’s experiments in a 
tabular form, in the article Alecbanict, 
1b his Encyclopaedia. 
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sistance of the air (the effects of which 
we shall estimate by-and-bve), the verm 
same amount of constant 'fot ce wbicli 
impels a ear on a railieap at two miles 
an hour, would impel it at 10 or 20 miles 
an hour, if an extra force were employed 
atfiist to ovcreoiiie the inertia ot the 
car, and generate the requhed velocity. 
Startling as this proposition may appear, 
it is an indisputable and iieressary con¬ 
sequence ot the laws of friction. In fact, 
assuming that the resistance of the air 
were withdniwu, if we suppose a hori- 
xontal railway made round the globe, 
and the machine (supplied with a power 
exactly equivalent to tlie frieiion) to be 
placed on tlie railway, and laiiiiclicd by 
an impulse with any determinate velo¬ 
city, it would revolve for ever with the 
veloci^ so imparted, and be in tiutha 
sort of secondary planet to onr globe. 

Now, it woulil he at all times easy (as 
we shall afterwards sliowl to convert 
this accelerated motion into a uniform 
motion of any deterniiiiate velocity; and, 
from the nature of the resistance, a high 
velocity would cost almost as little, and 
be as easily obtained as a low one. For 
all velocities, tlicrcforc, above four or 
fire miles an iiour, railways would :iffbrd 
facilities for coiniiiunicatioii prodigiously 
Miperior to canals or arms of tlic sea. In¬ 
deed, tlierc is scarcely any limit to the 
rapidity of nioveincnt'tliesc iron path¬ 
ways will enable us to command; and 
v.e, caniiol give a better idea of the osto- 
nisbiiig power tliey put into onr liaiids, 
than by referring to the remark of Dr. 
Young, quoted in our last. What lie 
states is strictly true, that the resistance 
of the air, which, with the velocities 
and [lowers of traction wc now com¬ 
monly employ, is an element that may 
be entirely neglected, would tiieu be¬ 
come the principal retarding force. We 
need scarcely aud^ that the question of 
time or velocity, rightly considered, in¬ 
volves every thing connected with the 
mercantile advantage of different modes 
of comiimnieaiion. 

We have here considered the subject 
in a purely (heornirnl light, leaving it 
to the engineer to find tlie means of 
giving effect to the trutlis wcliave .stated. 
Wc shall enter into various details in a 
future paper, and touch upon some points 
of a pi actical irature. In tlie mean time 
we think it right to say, that the con¬ 
clusions we have announced arc strictly 
coiiforniable to experiments carefully 
made by Vince and C^lonib; but ^ 
tliere are anomalies in tw ductitncs re¬ 
garding friction, and as the velocities 
employed in tbc experiiiieujts alluded to 
were much lower than some tliat are 
likely to occur in railway comniunira- 
tioHS, we do not take upon us to gua¬ 
rantee the literal accuracy of the princi¬ 
ples laid down as applicable to every pos¬ 
sible velocity. Wc ceitsdniy believe that 
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the concliulona founded upon in our cal¬ 
culation* will hobl tvue ac all velodtiea 
wliaterer, and they are stated, without 
limitation, by the most profound mecha¬ 
nicians, Leslie, Playfair, Yoiiiig, dec.; 
but we thought it right to mention a cir¬ 
cumstance which some may consider as 
materiidly affecting their universal ap¬ 
plication. ' 

r To be eontimed.) 

\ 


CORRESPONDENCE. 


C. 0. D'.—Moor is referred to our 
56th Number, where we believe lie will 
find the iiitbrmation he requites respect¬ 
ing the Columbus. We thank him for 
his other hints. 

We have had what C. H. suggests for 
some time in contemplation. 

G. A. S. and Nicol Dixon will please 
send to our Publishers*-, on Monday, for 
letters addressed to them. 

Mr. Hot'rel may be supplied regularly 
with our Nuiiibcis, by .ordt^ring them 
through any Bookseller in Exeter. 

T. M.R.—We /ime an objection, and 
a very good one, to answering his In¬ 
quiry—we cannot tell, nor can any body 
tor u.<i. But why does our Corresiiondent 
baug thus on the skirts of the que.stion } 
Since he cannot controvert a single one 
of the facts on which W'c liavc rested our 
censure, a modest silence would be dis¬ 
creet Ou other subjects we shall always 
be glad to hear froui him. 

A Correspondent, from whom we 
last heard under the simiatnrc of *' A 
Lover of Justice,** favoured us some time 
ago with a paper ou Loiidun Improve¬ 
ments, vvliicli has unfortunately been 
lost or mislaid. Can he fovuur us with 
another copy ? 

. Absence from town prevented our .at¬ 
tending to Mr. Ryder’s request before 
the receipt of his last. 

Publico’s sugge.stion is a good one, 
and will enable ns to give one more fea¬ 
ture of ntility to our work. 

G. M. H-^n’s letter of the 31 st of 

August had fidjlen aside, but shall now 
oave an early {Hace. 


Communications received fh>m— Mr. 
Davies—R. H.—G. N——d—R.—B, N. 
—G. P.-R. Dowden—E. B.—A—B. K. 
—T.- Mr. Turner—-G. 'J'hurnell—P. 
Smith—M.W.—A. Z.—S. Norris—A 
Subscriber at Hull—T. R. Smart—Car¬ 
los—W. J. C.—T. G.—Anti-bias—0. G. 
—A Constant Reader—H. Gee—L. D.— 
T. Black—Scrutator—G. F.— W. White 
—Catherine—J. Nettleton—-Fancy— 
D. P. Q.—Melior—luglecheek. 


ERRATS. 

In the title to Mr. Joyce’s article in 
our last Number, for “ Recovering Fer¬ 
mented Liquors when Soured,” read, 
'* Preventing Fermented Liquors from 
passing into the Acetous or Sour Stage.” 

Sir— 1 have this day received the 67th 
Number of the Mecliaiiics' Magazine, ia 
whirh I find inserted a request of mine 
(No. 78), for some of your Correspon¬ 
dents to fnriiish a correct Rule for calcu- 
latiiig'Ruuiiiug Water; but owing to an 
inadvertence in piintiog, the rule which 
I observed was not correct, and is uniu- 
telligilile. It should stand thus :— 
“ f),:t47 J AT V H, calling A thearea of the 
aperture in feet, T the time, and H the 
depth of the aperture in feet; this (says 
the writer), reduced in the ratio ot the 
</ 2 to I, will give the true quantity dis¬ 
charged, nearly.” But, to prerciit the 
possibility of a mi.st<ikc, it may be ex¬ 
pressed tlius:— h,M72 multiplied by the 
area of the apertureJn feet, atul this pro¬ 
duct multiplied by the time in .seconds, 
and this again by the square root of the 
depth in feet, and the product thus ob¬ 
tained reduced in the ratio of the square 
root of 2 to I, will give, Ac. Permit 
me to add, that I am perfectly acquainted 
with the theory of ttiu above rule; but 
what [ want to know is, the rule in use 
among engineers for ttii.s purpose, by 
which I know they do calculate the quan¬ 
tity very accurately. If none of your 
Cun-espondents should feel disposed to 
answer this question, perhaps some of 
them mil be kind enough to inform me 
in what treatise on Hydraulics 1 amJikely 
to find the required information. 

Your obedient servant, 

Dec. 14th, 1824. Aqua. 

ComnanicStions (post paid) to bo addreued to 
the Editor, at tbe Publlobero', KNIGHT and 
EACEY, 55, Paternoster-row, Londm. 
Printed by B. Bimsisv, PoU-am^llatt-teMSb 
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NEW CYCLOIDAL CHUCK. 

Fig* 1 . 



Toil, til* 
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CYCLOIDAL CHUCK. 

SiUj—Some time affo, one of your 
Correspondents askcdliovvaCyeloidal 
Chuck (tor ornamental turninjj) is 
constructed. 1 never heard that such 
a tiling hud been made; hut, on a 
little reflection, I felt convinced it 
inii'ht be, and would produce a very 
j^rcat variety of beautiful patterns. 
I have looked in vain in your subse¬ 
quent Numbers for a reply to your 
(picrist, and in the meantime, as 
my leisure would permit, have en¬ 
deavoured to reduce mv own ideas to 
practice. The result has been the 
completion of an instrument which 1 
think correct in principle, and which 
works to my entire satisfaction; and 
1 shall feel much obliged to any of 
your readers for suggestions for its 
improvement and perfection. 

Dencriptiou. 

Fig. I exhibits a portion of the face of 
the lathe: a is the mandrill; ft, a brass 
cog-wheel, bolted to the head by the 
brut, c, the wheel having been preri- 
ously soldered to a piece of thin iron, 
with a projection on each side, d. 

Fig. 2 is a profile view of the lathe. 

Fig. 3 represents tlic fticc of the chuck. 

A is a circular iron plate, 3-16thsof 
an inch thick, carefully and accurately 
turned. 

U, Plates for forming a groove for the 
principal sliding plate, C. 

D, A cover for the principal wheel of 
thin iron, supported by four feet of brass 
beneath the four corner screws. 

F, A piece of iron carrying the screw, 
G, upon which the work is to be fixed, 
'lliis iron is turned with a pivot that goes 
through the large brass wheel, H, to 
which it is firmly soldered, and this pivot 
turns in the principal sliding plate, C. 
As the socket in the sliding plate is uicely 
drilled in the centre in the lathe, and 
the circ1« in the covering plate, D, is dso 
turned otit after it has been fixed in its 
place, so the wheel must revolve, with 
perfect accuracy, and without any shake, 
having been itself carefully finished be¬ 
tween two dead centres. 

H, The principal wheel, cut accurately 
with !W) teeth, which are numbered upon 
it. If a catch-spring were added to the 
chuck, in this state it would form a 
strong eccentric chuck; and it would 
he easy to make it answer for an oval 
chuck, by longitudinal perforations iii 
the foundation-plate, through which two 
lips might move upon the eccentric circle 
fixed to the head of the lathe. 

i is a piece of steel, which has a cor¬ 


responding one on the back of the chuck, 
to wbicli it is strongly screwed, and 
through both of whicli a hole is drilled 
fur tlie axis of the wheel, K, which axis 
carries the driving-wheel, L. Tiicre is a 
concentric perforation in the plate ot 
fi-Kiths of an inch in breadth, which al¬ 
lows the two last-mentioned plates, with 
the wheels they carry, to follow the great 
wheel, H, however far from the centre it 
may be set. 

K is a wheel on the back of the plate, 
cut with 72 teeth. It is twice the dia¬ 
meter of the one fixed upon the head of 
the lathe, which is of course cut with 
36 teeth. When, therefore, the chuck 
is screwed into the mandril, the wheel, 
K, revolves once on the fixed wheel, 
while the mandril revolves twice. The 
small face-wheel has 24 teeth, and is one- 
fourth the diameter of tlie great wheel, 
H; therefore that revolves once, while 
the mandril has turned eight times, and 
an accurate circle of eight cycloids of any 
diameter will be traced. By having 
small driving-wheels of different num¬ 
bers, proper proportions of 96, the num¬ 
ber of cycloia.s wjl) be greater or less at 
pleasure, and may be cut nearer or far¬ 
ther from the centre, one within ano¬ 
ther } and by taking off the small driver, 
and moving the great wheel forward or 
backward any number*of cogs, the cy¬ 
cloids will intersect each other with a 
beautiful and endless variety of forms. 
By making the small plates, I, sutlici- 
ently long to carry anotlicr small wliecl, 
which I have done, up«)ii a fixed pivot,' 
all the patterns and cycloids are rev ersed. 
But I have added mine to a rose-engine, 
to which 1 had previously adapted u drill 
apparatus, so that I can form the cy¬ 
cloids with auy of the patterns upon that, 
or with close, wide, regular, or irregular 
patterns of intersecting circles of any dia¬ 
meter, and, had f bad suflicieiit fore¬ 
thought to nave made this ciiuck answer 
for oval work, all the beautiful combi¬ 
nations of ellipses, either simple, figured 
witli the rose-engine, or worked in cy¬ 
cloids; or, ill short, the kaleidoscope it¬ 
self hardly can afford a more endless va¬ 
riety of symmetrical forms than it would 
have done. 


I am, Sir, &<k 


•««*«»_ 


Norton, near Stockton, 
25th Oct. 1824. 


P.S. I scarcely need to add, that the 
lathe with this chuck must he worked 
with a slow haiid-niotion. 


LONDON IMPIIOVEMENTS. 

Sin,—Amongst the various im¬ 
provements that are now in agitation 
or the benefit of the metropolis, I am 
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sorry to perceive that no steps are, 
as yet, taken to prevent one of the 
most serious inconveniences that the 
City of London has so long had to 
complain of, and which is a disgrace 
tt> a civilised people. 1 allude to our 
cattle market at Smithlield, where 
oxen and sheep are driven weekly 
through the most populous streets for 
sale, to the great annoyance and^ dan¬ 
ger of every passenger; in addition to 
this evil, these animals, which are 
necessary to our existence, are sub¬ 
sequently separately taken to every 
private butclicr’s shop to be slaugh¬ 
tered, and not unfrequently hunted 
through narrow streets, with the 
utmost ferocity and cruelty. JEvety 
Englishman who has been at Paris 
cannot fail to have observed the mse 
regulatbns that are adopted by the 
French tiiovcmmcnt to prevent this 
intolerable nuisance. Abattoirs, or 
slaughter-houses, on a large scale, 
have 1)6611 built, and arc situated in 
various directions at the entrance of 
the capital; that at Montmartre ex¬ 
tends 111 length 179 fathoms, 4 feet, 

6 inches j its breadth is 64 fathoms, 
one foot. In the middle of several 
court-yards, watered by means of the 
River Ourcq, stand four sheep-cots 
and four oxeii-houscs, as well as 
commodious buildings for the slaugh¬ 
ter of cattle. 'I'liis spacious edifice 
was constructed under the direction 
of M. Poidevin, the architect. Ex¬ 
clusive of this, there are several 
nther establishments of a similar de¬ 
scription, and on an equally large 
scale. 

With what facility, were a similar 
plan once adopted in London, might 
Avc not imitate the wise regulation of 
our neighbours, and which would 
► be more particularly beneficial to our 
commernal city, already thronged 
to excess with inhabitants and pas¬ 
sengers pursuing their iudustnous 
daily avocations. If, in the east and 
west, north and south directions of 
the metropolis, similar slaughter¬ 
houses were erected, and the cattle 
market removed to some more con¬ 
venient and spacious ground off the 
stones, we should no longer witness 
the disgraceful scenes that daily oc¬ 
cur ; such public buildings would at 
the same time, as at Paris, be an or¬ 


nament to the outskirts of the, town, 
and we should avoid the disgusting 
olijccts that now meet our rye in . 
every direction. 

If wc excel our noighhours in the 
comforts of oiir dwellings, the pa\ ing 
and lightuig of onr streets, the abun¬ 
dant sources of water which How 
through innumerable channels into 
our houses, and many other Inxiirica 
impraetlsed or neglected by iliom, it 
is singular that, iu the instance above 
alluded to, we should he so far l)ehiud 
them. With very little trouble, 
plans and drawings of these l)uilding.s 
in France might be obtained; and 
as our capitousts, at present, seem 
determine<t to set no limits to the 
number of useless buildings that 
remain unlcnantctl, it might not be 
a bad speculation to employ a few 
thousands in orectijjg Abattoirs, 
which would not only he a real ad¬ 
vantage to society, but ultimately 
would, doubtles-s, prove of great 
benefit to themselves. 

If u certain respectable Member 
of Parliament, who has humanely 
taken up the cause of animals who 
are cruelly treated in the streets, 
would strenuously pursue an ol)ject 
of greater magnitude, iu pniposing 
a Bill for the belter regulation aiul 
erecting slaughtering-lionscs on a 
national scale, he w«mld indeed he 
entitled to the thanks of the com¬ 
munity at large, and deserve well of 
his country. Until some such mea¬ 
sure is adopted, the voice of a pri¬ 
vate individual will be but of little 
avail j this will, however, 1 trust, not 
prevent vour dedicating a page in 
your useful Magazine to promote so 
desirable and beucfie<al an object. 

I am. Sir, with esteem, 

Your most obedient servant. 

An Amateur Sujjscuibek. 


AN ANIMAL CLOCK. 

The note, of which the following 
is an abstract, iv'as sent to the Soi'iety 
of Natural Sciences eii’'"Switzerlana, 
and is inserted iu the Bibliolh^qae 
Universelle, vol. xxvU. page 160. 
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Mona. Clmvannoa, wliilal residing 
during lust s\iniiiicr at Wnarrens, 
near Ediallens, had occasion to hear 
some account of a man, who, with¬ 
out any uncertainty or mistake, could 
indicate the precise Jiour by day or 
night, and even the minutes and 
seconds; and this, it was said, he did 
by consulting his pulse. Induced 
by these reports to make close in- 
ouiry a.s to their foundation, he visited 
tlic man and obtained the following 
results 

IJis name is Jean Daniel Chevalley, 
aged G7 years. In his youth, the 
ringing oV bells and vibrations of 
pendulums constantly attracted his 
attention, and he gradually con¬ 
tracted a habit of counting isochro¬ 
nous vibrations, and displayed consi¬ 
derable ability in calculations. When 
strong cnougn, he took pleasure in 
sounding the bells at school and 
church; and in his attention to town 
and church clocks, observed that the 
beats were 20 or 2.3 per minute, but 
more particularly 20, counting from 
the moment of tlcparture to that of 
return. After this he endeavoured 
to force his attention to the preser¬ 
vation, as long as possible, of an 
internal uiot'ement, similar as to the 
extent of time and number of vibra¬ 
tions. “At first,” he says, “ by add¬ 
ing 20 vibrations to other 20, or 
minute to minute, he could easily 
arrive at the conclusion of an hour, 
and mark all the subdivisions which 
he wished, and that mthout confu¬ 
sion ; but the thoughts and corporeal 
occupations suifered by this atten¬ 
tion. By degrees 1 was able to count 
whilst thinking and acting; but 1 
could not ^iroceed far, because my 
mind, making a certain etfort for a 
Icngtli of time, though but slightly 
sensible to myself, became fatigued, 
and dropped the chain of calculation. 
Nevertheless, in 17^9, I succeeded 
in acquiring the invariable posses¬ 
sion of this faculty, which has never 
since left or deceived me.” 

He was then 22 years of age, and 
occupied at a school; but, iii conse¬ 
quence of some singular habits, as 
that of sounding bells, and of some 
mystical notions he hod acquired, 
and also certmn disputes about the 
correction of the village clocks, he 


was dismissed, and went to his mill, 
where, continuing to sound his bells 
and make his clucks strike, he was 
nick-named the Mummy of the 
Mill. 

Being on board the steam-boat on 
the lake of Geneva (July 14, 1823), 
he soon attracted attention by his 
remarks, that so many minutes and 
seconds had passed since they had 
left Geneva, or passed other places; 
and, after a while, he engaged to in¬ 
dicate to the crowd about him the 
passing of a quarter of an hour, or 
as many minutes and seconds as any 
one chose, and that during a conver¬ 
sation the most diversified with those 
standing by; and further, to indicate 
by the voice the moment when the 
hand passed over the (juartcr minutes, 
or half-minutes, or any other sub¬ 
division previously stipulated, during 
the whole course of the experiincni. 
This he did without mistake, iiotwilh- 
standing the exertions of those about 
him to distract his attention, and 
clapped his hands at the conclusion 
of the time fixed. 

M. Chavannes then reverts to his 
own observations. The man said, 
“ 1 have acquired by iniitntion,labour, 
and patience, an internal movement, 
whidi neither thoughts, nor labour, 
nor any thing, can stop; it is similar 
to that of a pendulum .which, at each 
motion of going and returning, gives 
me the space "of three seconds, so 
that twenty of them make a minute, 
and these I add toothers continually.” 
The calculations by which he ob¬ 
tained subdivisions of the second 
were not clearly understood by M. 
Chavanncs,but.the man offered freely 
to give proof of his power. On try¬ 
ing him for a number of minutes, he 
shook his head at the time appointed, 
altered his voice at the quarter, half, 
and three-quarter minutes, and ar¬ 
rived accurately at the end of the 
criod named. He seemed to assist 
iraself in a slight degree by an ap¬ 
plication of mnemonics, and some¬ 
times, in idea, applied religious names 
to his minutes up to the fifth, when 
he recommenced ; this he carried 
through the hour, and then com¬ 
menced agaui. On being told that 
the country people said he made use 
of hid pulse as an pidicator, he lau ghed 
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at the notion, and said it was far too 
irregular for any such purpose. 

He admitted that his internal move¬ 
ment was not so, sure and constant 
• during the night; “ nevertheless it is 
easy to comprehend/' he said, “ that, 
\yhen 1 have not been too much fa¬ 
tigued in the evening, and my sleep 
is soft, if, after having awakened me 
without haste, you ask me what the 
hour is, I shall reflect a second or 
t\yo, and ray answer will not be ten 
minutes in error. The approach of 
day renews the movement if it has 
been stopped, or rectifles it, if it has 
been derajigcd, for the rest of the 
day.” \Mieu asked 'how he could 
renew the movement when it had 
ceased, or was very indistinct, he 
said, ‘'Sir, I am only a poor man; 
it is not a gift of Heaven; I obtained 
this facultv as the result of labours 
and calculations too long to be de- 
.sefibed; the experiment has been 
made at night many times, and I will 
make it for you when you please.” 
M. Chavaunes had not, however, the 
opportunity of making this experi¬ 
ment, but he felt quite convinced of 
the man’s powers. He states that 
the man is cleaf, and cannot hear, at 
present, the sound of his clock or 
watch; and further, that neither of 
these vibrate twenty times in a 
minute, which is always the number 
indicated by the motions of Chcval- 
ley when he wishes to illustrate his 
internal movement; and he is con¬ 
vinced, according to what he has 
seen, that this man possesses a kind of 
internal movement^ which indicates 
minutes and seconds with the utmost 
exactness. 


n.ULWAYS. 

{Continued from our last.) 

It w'ill be convenient, before we pro¬ 
ceed farther, to Rive a short summary of 
the propositions already laid down rc- 
s|>cctiuff the motion of bodies on Uail- 
ways, viz.— 

1. The re.sistance to the motion of the 
body, arisiuK from friction, is tiie same 
at all velocities ; that is, the resl-.tauce 
1.4 equal in eqnal times, whatever tlie 
space passed over. This is the primary 
law established by the cxperiipeuts of 
Vince and Coulomb. 
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2. It follows from thi.s law, that a body 
impelled along a railway by any coiit>i,tn'i 
power, exceeding wliat is snllicicnt to 
overcome tlie resistance of frictioii 
(which is an uniform qiuiiitity), Avill 
Iiare. its motion continually :icci-kM'atcd 
in the ratio of the squares of the times. 
A body, for instance, so impelled, which 
travels one foot or one yard in the first 
second, will travel three feet or yards in 
the next second, five feet or yards in the 
third, seven in the fourtli, and so on. 
Its motion, if not strictly conforniahic to 
tliis principle, will at least approximate 
to it. 

.'I. It follows also from the same law, 
thatif the power expended iti overc 9 ining 
tlie inertia of the moving body in the 
earlier part of the journey, is auved by 
an mipuLse given at the luomeiit ot start¬ 
ing, the body will proceed exactly as it 
would hare done, h.id it arrived at the 
same degree of velocity by its own acce¬ 
lerating power—that is, it will not only 
maintain the high velocity thus commu¬ 
nicated, but iucrease it. lu other words, 
the same constant power which would 
maintain a velocity of two miles, would 
equally maintain a velocity of 20 miles 
an hour. It is to be remembered that 
we take no account here of tiic resist¬ 
ance of the air. 

We arc afraid that some practical men 
will be disposed to treat these proiMisi- 
tious as mutter of idle and fruitless spe¬ 
culation. We confess tliis drms nut at 
ail abate our confidence in their truth. 
We know tliat no useful improvemeiit 
has ever been introduced without a luird 
struggle witli llieir ignorance and pre¬ 
judices, whicli cieatc a species of moral 
resistance more intractable than the vis 
inertia of matter to the mecliuuician. 

’J'he most sanguine .speculation, in our 
opinion, is often less olfeiKsivc and less 
Avrong-headed tliaii your thorough-paced 
practical man, who is generally an in¬ 
corrigible dogmatic ns to tiu* nostrums, 
right or wrong, whii h ids own nariow 
experience has tauglit iiini, ami stiih- 
boriily incredulous sis to every thing be¬ 
yond them. We helieve, however, it 
wilt not he difficult to reconcile tlie 
principle wc have been laying down with 
the results of every day’s exiierieiice, as 
some may suppose. 

Wc see uotiinig, it may be said, of tin* 
constant acceleration alluded to in tin* 
motion of a waggon on a level ruiivyuy 
or common road (to the latter of which 
the Jaws of friction arc applicable as 
well as the foi incrj. Hut tins is easily 
c.vplaiiied. 'Hie friction is a constant, 
atm the hoise’s liMCliou, n variable 
quality. Suppose that a fmri* of 9U 
pounds would e;iactly balance the fric¬ 
tion, and that tlie horse begins to draw 
with a power of 100 pound«, proceeding 
at two miles an hour, the accelerating 
force is then 10 pounds; the korsci if i.u 
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does not spare hiinssclf, will quicken Ills 
pace, pcriiaps, till he is travelling at the 
rate of three miles an hour. But though 
he exerts the same muscular energy now, 
he pulls only with a force of 81 puuiid.s, 
while hi.s friction requires DO. He will, 
tliercfore, gradually reduce his pace 
again to tlirec miles an hour, at which 
I'ate, witii the same expenditure of 
.strength, lie pulls with a force exactly 
equal to tlic friction, that is, !10 pounds. 
Thu lionxe may cither adjust the effort to 
the resistance in this wa^, or he may 
save hi.s strength by walking slow, and 
pulling witli a smaller force. 

Every body knows, that the rate of 
stagc-coach travelling in this country has 
increased within the last twenty-five 
years, and this too before the roads were 
M*Aiiamized, and with uinch less injury 
to the horses than was anticipated. Sup¬ 
posing that a coacli-hor.se could run 14 
miles, unloaded,with rhe same muscular 
exertion which carries forward the 
stage-coach at eight or nine miles, then 
Professor Leslie’s formula becomes 

(14—w)*. Each hor.se would, of course, 
raw with a force of 48 |)ounds at six 
miles, and of 27 pounds at eight miles 
an hour. But if the friction increased in 
the ratio of the velocity, the load upon 
each horse would Increase from 48 to 60 
]>ounds, when the speed increased from 
six to eight miles an hour; and as the 
horse, exerting the same strength, would 
only pull with a force of 27 pounds, he 
would ihii-shave more than double work 
to do, which is pimnly impossible. But 
admit that the friction is c^ual in eanal 
times, then, since the tihie is diminlsnetl 
one-fourth by increasing the speed from 
six to eight miles an hour, the horses 
have actually one-fourth less to do; the 
load upon each is reduced from 48 pounds 
to .16. The fact, we bclievej will be found 
.strictly con.sistent with this hypothesis, 
and decidedly at variance with the other. 
However strange then it niav sound to 
common observers, it is practically true, 
that a smaller absolute amount or force 
will drag a coach over the same space in 
three hours that' in fiiur and in one hour 
than ill two. 

Common roads, however, vary so 
much ii. t.he nature of their surface and 
their inclination, that the results they 
afford cannot easily be subjected to the 
calculations of the niatbematidan. With 
railways the case is otherwise; and we 
.shall now show how the effects of a cer¬ 
tain force of traction upon a horizontal 
road of thi.s description is to be com¬ 
puted. As the friction of a given body 
is a fixed ahd constant quantity, the 
power employed in impelling the machine 
may conveniently be divided into two 
portions—one to balance the retarding 
effect of the friction, the other to urge 
It forward, which, of course, constitutes 
the accelerating force. Let as then 


suppose that a force of ti’action equal to 
200 jiouuds is applied on a railway to a 
waggon or a machine weighing, with its 
its load, .110,000 pounds. Of this force 
let us suppose 100 pounds to balance tho 
friction; of coarse,*the remaining 100 
pounds is applied to the acceleration of 
the machine. Now the accelcmting 
force of 100 pounds is equal to the llOOtli 
part of the body to be moved. The ma¬ 
chine will therefore advance through a 
300th part of 16 feet in the first second; 
through three times tliis fractional space 
in the next second; five times the Same 
space ill the third second, Ac. By pur¬ 
suing this calculation, we find, that the 
machine will travel 84 miles in l.u mi¬ 
nutes, 33 miles in half an hour, and 130 
in an hour. Such would be the result in 
space absolutely void; but a degree of 
speed approaching to this is rendered ut¬ 
terly impossible by the resistance of the 
atmosphere, wliich retards the motion 
from its commencement, and ultimately 
renders it uniform, however great may 
be the moving power employed. It is to 
be observed, that with an* accelerating 
force of double the one assumed (or 200 
pounds), the space gone ovqr in the same 
time would be double; with a trchle 
force (300 pounds) it would be treble, 
and so on. 

We shall now estimate the retarding 
effect produced by the resistance of the 
air. During high winds this rcsi.stance is 
so considerable, tliat means sliould be 
taken to lessen its amount; first, by 
making ^he vehicle long and narrow, ra¬ 
ther thdf.* broad and short; and,secondly, 
by giving the front a round or hemi¬ 
spherical form. Let us suppose, then, 
that there are two steam vehicles, each 
weighing, with its engine, fuel, and 
load, 15 tons. The one, a steam-wag¬ 
gon tor conveying goods, is six feet high 
and five feet wide, and has, of course, a 
front of 30 square feet, which, in re¬ 
ference to the pi'essure of the air, is re¬ 
duced to 15, by giving it arouiided form; 
the other, a steam-coach for carrying 
passengers, is eight feet high and eight 
wide, or r wen high and nine wide, pre¬ 
senting a front of m square feet, but re¬ 
duced to 30 by its rounded form. Now, 
still air is found by exijeriment to pres.s 
with a force of 16 grains upon a body 
presenting a front of one foot square, 
and moving at the rate of one foot in a 
second, and the pressure increases a.s 
the square of the velocity. Hence our 
steam-coach, when moving at four miles 
an hour in a still atmospliere, would 
encounter a resistance from the pressure 
of the dr of 2^ pounds ; at eight miles 
an hour the-resistance would be nine 
pounds; at 12miles, 20 pounds; at J6 
miles, 36pounds; at20 miles, 57 pounds. 
The steam-waggon, presenting otilvhalf 
the surtace in front, would experience 
only bdf the resistance. Let us assume, 
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according to what we have already stated, 
that a power of 100 pounds would just 
put the steam-coach in motion; then, if 
we allow an additional power of 33 
pounds for acceleration, inakiup; 13^1 
pounds altogether, we hud that, if the 
air did not oppose its progress, it would 
move over 43 miles in one hour. Uut 
since it is propelled only by a force of 
33 |H>unds, as soon as the resistance of 
the air pressed it back with a force of 33 
pounds, the acceleration would cease, 
and the motion become uniform. Now 
this would take place within 15 or 20 
minutes, and when the velocity had 
risen to 14 or 13 miles an hour. With 
the steam-waggon, presenting only half 
the front, the velocity w'onld become 
uniform, at 22 miles an hour. Hence 
we see, that if we had always a perfect 
calm ill the atmosphere, wc could ini]>el 
15 tons along a railway with a velocity 
of 15 or 22 miles an hour (according to 
the extent of surface the vehicle urc- 
scutedj, by a force of 133 pounds.— 
Wc may now compare the resistance of 
a railway with that of a canal or uriii of 
the sea In a calm atmosphere. 

According to tlic table formeiiy given, 
the force required to proiiel a voksoI 
weigliing, with her load, 15 tons through 
water at different velocities, would be as 
folio W.S 

At 4 miles per hour., 133 pounds. 


6. 300 

^ 8. 533 


12 . 1200 

10 ........ AM... M. 2133 

20 ....,...M.•«....3325 

On a railway, we have merely to add 
the power required to overcome the fric¬ 
tion (100 pounds), a few pounds more 
to balance the resistance of the atmo¬ 
sphere at the velocity proposed. For 
tiic steam-coach, with 30 feet of front, 
it would be as follows 

At 4'iniles per hour.. <^02 pounds. 
ti.«.*M.M... «*..• 105 

8...ft. 100 


12. 120 

10. 137 


20. • t* • • • 158 

We .see from this table the astonishing 
superiority of the rmlway over the canal, 
for all velocities above four miles an hour. 
Neiirly three time.s as much power would 
be requited to move an equal mass at six 
miles an hour on a cabal as on arailway; 
five times as much power would be re¬ 
quired at eight miles an hour, 10 times 
as much at 12 miles, 15 times as mucti at 
iti miles, and 21 times as much at 20 
miles an hour. It is evident, also, that 
an addition of power too trifling to add 
any thing material to the weight of tlie 
venicie, would rtuse the tenninal or uiii- 


forin velocity from four miles aw hour 
to20i and that, speaking practically, it, 
would cost no more to command a \Vln- 
city of 20 miles an hour on a railway 
than a velocity of one. Except for the 
chances of injury to the ’ railway or tin; 
vehicle, there would not be the smallest 
reason for conveying goods, even of the 
coarsest kinds, at four miles, rather 
than at 20 miles an lioni^! * 

But a perfect calm in the atmosphere 
is very rare, and vehicles intended for 
daily and constant use must be prepared 
to contend with the strongest winds. 
The power must therefore be increased 
to such ail extent as to enable tlie velii- 
cle to travel at its wonted pace in all 
weathers. Now, according to Mr. Sitica- 
ton, a “ hard gale" is foniid to sweep 
along the surface of the earth at the rate, 
of from 40 to 50 miles an hour. 'I'his 
velocity, which would Ik* increa.scd to (iU 
or 70 by that of the steam-coach when 
traveliiug at 20 itiile.s an hour, would 
produce a resistance of tiOO ])Oimd.s niion 
the 30 feet of front of the steam-coach, 
or 300 pound.') upon the front of the 
stcam-waiqton. VVitli a speed of eigiit 
miles an hour, (he couch and waggon 
would encounter a resistance about oue- 
half less. The vehicles, however, should 
not be constructed entirely with a view 
to extreme cases; and, except l\.r the 
conveyance of mails and some .similar 
pm*pose8, an average velocity of 20 inilc.s 
an hour, for vehicles of the weight and 
de.scrlption mentioned, would be secured 
by a (Kiwer varying from 200 to 500 
pounds; that is, from onc-flflh to one- 
tenth of the power required to produce, 
the same eflect on watw. We sec, how¬ 
ever, that the resistance of the air, 
which, in vulgar apprehension, passes 
for nothing,comes tube the greatest im¬ 
pediment to the motion of the vehicles, 
and may in some cases absorb five parts 
!n six of the whole power. Let it he rc- 
roeiiibered, at the same time, that this 
aerial resistance rises into consequence 
solely because the high perfection of tlie 
niachliiciy,' the vehicle, and the road, 
almost annibilates every other. The at¬ 
mosphere equally onpo-'CS the progress of 
the stage-coach, the 'rack-bcit, and the 
steam-boat; but the motion of these ve¬ 
hicles is comparatively stj slow, and the 
power of impulsion required to overcome 
the other impedimeuts to their progre.ss 
is so great, tiiat the resistance of the air 
is disregarded. 

lu discuNsiiig this subject so much in 
detail, we have perhaps exceeded what 
is suitable to our iiniits; but it is sin¬ 
gular tiiat, so far as we know, the ap¬ 
plication of the laws of friction to 
the motion of carriages o. railways has 
scarcely ever been investigated. Vet tiiu 
subject is of va>t importance, and the 
results extraordinary. Among all the. 
new projects and inventlous with which 
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this afje teems, there certainly is not one 
^vhieh opens up sucli a l)oundless pro¬ 
spect of luiprotement, as ihe gcaeiiil in¬ 
troduction of railways for the purpose of 
commercial coniniunication. . We have 
spoken of vehicles irarelliuij at 20 miles 
an hour j but wc see noicason for think¬ 
ing that, in the progress of improvement, 
9t much higher velocity may not be found 
practicable, llbcrius travelled 200 miles 
111 two days, and this was ix-ckoiied an 
extnuM'dinary effort; but in our times, a 
shopkeeper or mechanic,ou the most ordi¬ 
nary occasion, travels twice as fast as the 
Homan Emperor ; and- 20 years hence, 
lie may probably travel with a speed tliat 
would leave the fleetest courser behind. 
Much a new power of hicomotion cannot 
be introduced without eflecting a vast 
change in the state of society. With so 
great a facility and celerity of commuui- 
catioii, the provincial towns of an exten- 
bivc enmire would become so many sub¬ 
urbs of the metroimlis; or rather the 
effect would be similar to that of collect¬ 
ing the whole inhabitants of a country 
into one city. Commodities} inventions, 
discoveries, opinions, feelinp, would 
circulate with a rapidity hitherto nn- 
knowu; and, above all, the personal in¬ 
tercourse of maq with man would be 
prodigiously iucicascd. Were the ugly 
de.spoti8m3 that rctaid civilization on 
the Continent annihilated, Europe might 
be made, as it wore, one flunily, by such 
a system of internal commuuicatiou. 

(To be continued.) 


EVANS’S TABLES OP DISCfOUNT AND 
PROFIT. 

Sir,—I n your Ma^ziue, No. 63, 
■page 106, your Binninj^hAm Corres¬ 
pondent, who sims himself ** A Con¬ 
stant Reader,” nos made tlte world 
acquainted with what he appears to 
consider to be a great discovery. I 
have no reluctance in confessing that 
Ido not comprehend the pbservution. 

For mstance, a shopkeeper buys 
an article fur W. and sells it for 1/. Is. 
faheli/ supposing that he gains 5 per 
cent., whereas he ought to get one 
shilling in 20s., or hi, in and nOt on 
100/.” Now, according to my plain 
understanding, whether a man puts 
out 100/. at 5 per cent, interest, or 
employs the same sum in trade, and 
;at tlie end of the same period finds 
that he is worth 105/., I conceive 
that he makes 5 per cent, upon his 
investment, or, in other words, that 
he increases his capital just onc- 
twenUeth part, which, as my Walk- 


ingamc informs me, is making an 
increase or profit of 5 per cent. 

If the position which your Cor¬ 
respondent has discovered be re- 
cei^cd, wc shall want some new sys¬ 
tem of arithmetic, and poor old 
Cocker and all his descendants may 
be consigned to the shelf, or be made 
into tobacco-pipe lights. 

The observation above quoted is 
not the only one that puzzles me in 
the Birmingham article; that which 
defies doubt itself is a veiv long pas¬ 
sage be^ning with, “ The mdus- 
trmus mechanic,” and ending with, 
** one shilling out of sixteen.” 1 
have endeavoured to unravel it, but 
without effect, unless my having 
made up my mind to suppose that 
some great truth is intended to be 
conveyed, which the writer did not 
think it prudent to state in com¬ 
monly intelligible terms, may be said 
to be the effect of my repeated trials 
to understand it. 

I owht to observe that you have 
affbrdm on antidote to the error of 
your “ Constant Reader,” in the quo¬ 
tation which you have given from 
Mr. Evans’s book, where he observes 
that, ” For instance, 5 per cent, 
added to IQO/. increases it to 105/.” 
But as this quotation may not meet 
the eye of a nasty reader, I take the 
liberty to request the insertion of 
these remarks ; and 1 beg to be per¬ 
mitted to say that your compliance 
will induce me to forward, for your 
Magazine, a few rules applicable to 
all cases where profit and discount 
can be.'^e wbject of consideration. 
Iaan,.Sir, 

Your obedient servant, 

M. W. 

Feuchurch-street. 


INQUIRY. 


NO. 88.—DYBINO AND VARNISHINO. 

Sir,— Will any of your readers 
oblige me by a receipt for the best 
mode of dyeing Ivory Scarlet; also 
for putting a high polish, without a 
great tluckuess of varnish, upon hard 
wood ? 



( 21 !) ) 


iMECHANlCAL EFFECT OF ELECTRICITY. 


Tlie Mechanical Effects of Elcc- 
tricitv are exhibited iu its power of 
impelling and dispersing light bodies; 
of perforating, expanding, coin^iress- 
ing, tearing, and breaking to pieces, 
all conducting substances through 
which it is sufficiently powerful to 
force its passage. 

If a light wheel,- has'ing its vanes 
made of card paper, be made to turn 
freely upon a centre, it will be put 
in motion when it is presented to an 
electrified point. The wheel will 
always more from the electrified 


point, whether its electricity is pfisi- 
tivc or negative. In this experiment 
the current seems'to be jiroduced liy 
the recession of the similarly olcc- 
trified air in contact with the point, 
and therefore the circumstance of 
the wheel turning in the same direc¬ 
tion when tlie electricity is negative, 
cannot, as Mr. Singer has runiurkcd, 
be considered as any proof of the 
existence of a double current of the 
electric fluid. As an illustration take 
the following experiment:— 



Place upon an Insulating stem a 
light wheel of c«tt papery properly 
suspended upon ]^vot8, as rejwe- 
sented in our Plate,, and introduce it 
between the pointed wirps (AB) of 
the universal dischar^r, placed ex¬ 
actly opposite to each odter, 'and at 
the distance of little more than an 
inch fmm the upper vanes/ Then 
having connected the wire A with 
the positive conductor, and the wire 
1) with the negative conductor, of an 
electrical machine, the little wheel 
will revolve in the direction All; 
and if the wire B is connected with 
the positive end, and A with the ne¬ 
gative end, the motion of the wheel 
will be from B to A. The transmis¬ 
sion of a small charge tlirough the 
wires, by an insulated jar, will pro¬ 
duce the same effect. 

The preceding experiment, ima¬ 
gined by Mr. Simjer, is considered 
by him as a prooi that there is only 
one electric miid, and that it passes 
from the positive to the negative 
wire; for, if there were two electric 
fluids, he concludes, “ that the wheel 


being equally acted upon by each, 
will obey neither, ana remain sta- 
tionary.”->CAcmisf, 


1X9X0X475 or sciBXQX nnmuf rOPU- 

. ItAtt mXJODICXX. • 

Sir,-^A11ow me to express mv sur¬ 
prise and disgust at tlie sentiment 
expressed by your Correspondent, 
calling himself ** A Medical Reader,” 
in your 69th Number, respecting 
resurrectwn-mfn. He says, speaking 
of the employment of destructive 
powder deposited in coflins for the 
purpose of Mowing rcsurrcction-miui 
up—** tJntt it would be tt-ell to bloio up 
the whole of than tiiuii which a 
more inhuman and barbarous senti¬ 
ment could not, in iny judgment, 
have been uttered; for is it liot evi¬ 
dent that the intcrcst i of science, in 
the present state of our laws, render 
the practice of body-stealing abso¬ 
lutely necessary, miless this “Me¬ 
dical Reaiicr” is prepared to prove 
that ignorance of the principles of 
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interests op science venus populau prejvoicss. 


anatomy and surgery is an evil of 
less me^itiide to the interests of 
the community than the tolerating 
of the practice in cpiestion? Tliis, I 
suspect, he will never be able to do 
to me siitisfaction of any one unpre¬ 
judiced and intelligent man in the 
country ; and therefore the only pos¬ 
sible eftects that can be produced by 
a sentiment so abominable as that 
which he has ventured to express, 
must be to foster the prejudices of 
igiioranoe, and to inflame the vulgar 
jniiul still mure against a class of 
indivi<luals, who, after all, are merely 
the machines or instruments of others. 
Tliis writer, to be just, and efiectually 
to aecomplish his object, should 
begin witli the old sinners—the em¬ 
ployers of resurrection - men, by 
“ blowing-up” ihc Clines, the Coo¬ 
pers, the Lawrences, the Aberncthys, 
and all the rc.st of the masters and 
teachers of anatomy and surgery, 
together with the schools and col¬ 
leges to which they belong, and' let 
ns revert back to a state of profound 
and contented ignorance on the noble 
sciences in question. Without this, 
it is evident that, if all the resurrec¬ 
tion-men in existence were “ bloivn 
up” to-day, your ** Medical Rewler” 
would have a fresh set to ** blow up” 
to-morrow. Then, as to this state 
of ignorance, let us suppose this 
“ Medical Header^* to require, in his 
own person, the performance of some 
critical operation in surgery, such, 
for instance, as the amputation of a 
limb at the hip-ioint, the operation 
for strangulated hernia, or cutting 
for thf stone or flstula, or even the 
comparatively simple operation of 
introducing the catheter into the 
bladder in the distressing case of a 
suppression of urine »• what would 


• This latter is a case on which 1 speak 
fetdingly, having, some years since, in a 
dangerous illness, had my water drawn 
off, for eight successive days and nights, 
by that most eminent practitioner, Mr. 
'Inunias Uli?.ard. 'Ihe gratitude and - 
regard which 1 felt towards him for his 
skill and kindness on that occasion, are 
a.Hiteshin my recollection, at this dis¬ 
tance of time, a.s if the canse which ori¬ 
ginated them had only been the occur¬ 
rence'of yesterday. In short, to his at- 
teftiiou Ritd skill, { am iiKlebtcd for niy 
life. 


then be his feelings respecting the 
ignorance and incapacity of the pro¬ 
fessors of the surgical art, which his 
sentiment, if carried into complete 
effect, is alone calculated to produce ? 
The skilful performance of these de¬ 
licate and diificult operations cun 
only be attained by practice, I pre¬ 
sume, in the first instance, upon the 
dead subject, and by an unwearicfl 
application to the study of tliat must 
complex and admirable piece of me¬ 
chanism made by the hand of the 
Deity, in its quiescent state, before 
tlieir beneficial results can be made 
practically applicable to the living 
body. 

Let not this ‘‘Medical Reader” 
infer, that I would willingly consign 
tlie bodies of my friends and dear 
relations to the dissecting-room. No, 
Sir; this I wonhl undoubtedly pre¬ 
vent by every reasonable precaution 
in my poiver: but I would not pro¬ 
tect the dead by the employment of 
any murderous means of destruction 
directed against the living, in a case 
where, after all that can be said on 
the subject, the injury to the dead is 
merely ideal, while the good which 
results from it to the living is mani¬ 
fest and isdisputable. For my own 
part, 1 must confess, that the few 
occasions in my life on which I have 
had an opportunity of visiting a dis¬ 
secting-room, much of the disgust 
and horror which the scene is Circu¬ 
lated to produce, was subdued and 
overpowered by a stronger feeling of 
commiseration at the sight of so 
many young men poring over, the 
putrid objects of their study, at the 
imminent risk of imbibing disease 
at every pore, and of lulling the 
pestilence of death at every tireath 
they drew. At all events, so long 
as the laws remain what .they are 
respecting body-stealing, and so long 
as this is the only way left open to 
procure subjects for the improve¬ 
ment of the sttigical art, we might 
at least expect that every friend of 
science, and especially that every 
friend of medical science, would 
look with some degree of lenity, and 
express himself with some degree of 
moderation, upon the practice. 

I cannot. Sir, tnily designate my¬ 
self a “ Medicid ReadiN: j” still less. 



SUPERIOR PROCESS OP 

I lament to say, can I call myself 
anatomist or surgeon; and therefore, 
in all these respects, 1 am no more 
interested in the question at issue 
than the meanest member of tlic 
community. What I presume to 
call myself, and what I flatter myself 
I really am, is, that 1 am 

A Lover op Justice. 

December 25 th, 1834. 


Sir, —Although I have taken in 
your publication from its commence¬ 
ment, I should not have trespassed 
on your time, had I not seen, in last 
week’s Magazine, some observations 
by your Correspondents H. B. and 
T. M. B. relative to the enormity of 
disturbing'the dead in their last rest¬ 
ing-places. Perhaps these (ientlc- 
men are nut aware, that it is impos¬ 
sible for any man to exercise tlic 
profession of medicine without an in¬ 
timate knowlege of the parts of the 
human frame, and the niuctions of 
all the vital organs, which cannot be 
acquired in any other way than by 
actual dissection; the toil of which, 
combined with the noisome stench 
attending it, ought, I think, to 
shield us from the seoflinga of those 
persons who do not know how abso¬ 
lutely necessary a perfect acqumnt- 
ance with anatomy is to the medical 
student. That great luminary of our 
profession, the late John HunteP, 
used to observe,- that for a man to 
practise surgery without knowing 
anatomy, was liue a child in a pow¬ 
der-magazine with a lighted match 
in its hand. Your Correspondent 
very facetimnly says, “ Why do not 
the surgeons bequeath their own 
bodies mr dissection 1” to which 1 
beg leave to answer, that if every 
medical man in the United Kingdoms 
was to surrender up his carcase after 
death, still would there be not one- 
fortieth part enough to satisfy the 
remainder of the living fraternity. 
On an average, there is in London at 
this time eight or nine hundred me¬ 
dical students, every one of which 
number ought carefully to dissect 
two or three bodies before entering 
upon his duty as a surgeon. As the 
ignorance of Ibis part of our science 
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is often fatal to the paiieiu, so the 
thorough knowledge of it is certainly 
to he considered a point of no small 
importance. 

1 augur, from your well-kno\M»» 
impartiality, that you will insert this 
answer to T. M. B., and by so doing 
you will oblige, 

MEDicrs. 


SUI'ERIOR PROCESS OP WASlllNG- 
OVBR EMERY. 

The genuincEmcry-stone is brought 
to us from Nuxus, uuc of the islands 
in tlicXIreek Arehipclagi). It is fouinl 
in hard, compact, stony masses, of a 
bluish purple colour, inters 2 )erscfl 
with pyrites. I’licSe lunqis of emery 
are used in their native state, in Swe¬ 
den, to shape porphyry into slabs, 
mortars, &c.; being field linniy 
against the masses of porphyry, 
wliilst the latter are tarue<l in large 
lathes, moved by the power of water. 
They are also used in this conutry 
by the glass-cutters to turn their 
cast-iron laps into shape; and the 
emery made from them is great!; 
preferable to any other in its efteets 
upon the articles to be cut or abraded 
by it, owing to its great hardness. 
This valuable property of hardness, 
however, has increased the dilficulty 
of manufacturing emery from it*; 
and, accordingly, substitutes have 
been found for it, which fall vastly 
short, indeed, in this very desirable 
quality. 

Mr. John Isaac Hawkins has lately 
intixxluccd a mode of preparing emery 
for nice purposes, which appears to 
be of a very superior description. 
He was led to it by finding that the 
emery commonly sold was totally 
inefficient for tlie purpose ho hod in 
view, namely, grinding two flat sur¬ 
faces of hard cast-steel accurately ; 
as the workman found that only a 
few of the coair|Hp&rt9 of tbc emery 
scratched the wfifaces of the steel 
plates, and kept the remainder of it 
from acting at all; and, in fact, that 
his labour was in vain. On this, Mr. 
Hawkins thought of applying a pro¬ 
cess which he Wlseenus^in Liver¬ 
pool for washing-over i,iam(nnl-dusit ^ 
to be used in watch-jewelling, to 
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ornery ; and in order to be snre diainond-dust in watch-jewelling. Heg. 
that his emery should be of a good has also found it desirable soinc- 
<iuality, he took the precaution of times to separate his emery, by 
imvcliasiug, at an eminent emery- washing it over in one, two, three, 
maker’s, a quantity of those small four, and five minutesj and so on, as. 
lumps or grams of emery which had before mentioned, 
longest withstood the action of the r» 

cast-iron runners and bed, and tlius Sapphirfs Joutid in the Crreek hmery 
c.nsurcd tlie hardness of the emery. Stone. 

'niesc lumps he caused to be reduced q'he Editor of the Technical Repo- 
to powder in a mortar of east-iron, states, that he has lately treated 

and then sifted the powder into dif- gome portions of the Greek emery- 
fcrcnt varieties, by passing it throjxgh stone by grinding them to poivder 
a scries of wire-sieves; the lirst sieve hetween two flat and hard steel sur- 
having iiO sijuarcs in the inch, the face 3 ,and washing offthe lighter parts 
next :i0, and so on to 81); and thus jn oil; he then placed a small portion 
he obtained eight different degrees of of what had subsided, after floating 
emery. only half a minute, upon a slip of 

He next treated the emery which glass, and examined it in the micro- 
had passed through the flnest sieve, scope, under a highly-magnifying 
by w ashing it over in the same man- power, and found that many parts of 
ner as the diamond-dust was treated, it had entirely withstood the grind- 
narpely, in oil, which held it siispeiidcd ing action (e-xcept only their being 
Jor a much longer time than the water, separated from the mass), and were, 
which is usually employed for this in fact, perfectly crystallized sap^ 
process: and in this w'ay he obtained phires! 
a scries of -emery, whicix had floated 
one minute, five minutes,ten minutes, 

fifteen minutes, twenty miuutes, forty of calcpiiAtino rods. 

minutcs,aud eighty minutes; amongst 
ivhich he found every variety neces¬ 
sary for his purpose, and deposited 
them in separate boxes for use, num¬ 
bered according to the minutes they 
had floated; and he could thus, at 
lUiy subsequent period, be certain of 
producing other emeries of the very 
same description. 

We need hardly add, that, by using 
these latter emeries in succes-sion, 
beginning with the coarsest, he not 
only very soon accomplished the 
object he liad in view, hut has also 
since employed them in grinding 
three flat circular plates of cast iron 
to perfectly plane surfaces, correct¬ 
ing, as usual, the tendency in either 
to become concave or convex, by 
means of the third plate. 

Rmery hard emugll^ cut Rubies, 

Mr, Hawkins, pursuing the same 
practice of selecting those grains of for as extensive multiplications as are 
emery which resisted longest the ever likely to occur. Thus, it the 
‘action of the pe.stle and mortar, four faces of one rod contain, re- 
cventually obtained some so hard as spcctirely, once, twice, three times, 
to be capable of cutting a ruby, ivhcn and four times, a proposed multipli- 
employed in a similar mamicr to cand, another rod will exhibit, in 


At a repent Meeting of the Astro¬ 
nomical Society of London, there 
was read a dceription, drawn up by 
Dr. Gregory, of a Box of Rods, 
named the Rhabdological Abacus, 
which had been’ presented to the 
Society by the family of the late 
Henry Goodwin, Esq. of Blackheath. 
It appears that these rods were in¬ 
vented by Mr. G.oodwin, for the 
purpose of facilitating the multipli¬ 
cation of long numbers of frequent, 
occurrence. They were probably 
suggested by Napier’s rods, and arc, 
for the purposes which the inventor 
had in view, a great improvement 
upon them. The rods, which are 
square prisms, contain, on each side 
successivcljr, the proposed number 
in a multiplicand, and its several 
multiples, up to nine times; and 
these, in. the several series of rods, 
arc repeated sufiiciently often to serve 
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like manner, twice, tliroc times, four, 
ami tive times tlicsaino; a third rnd, 
three, four, live, and “six times the 
same ; a fourth rod, four, five, six, 
lUind seven times the same multipli- 
il^puid; and so on to nine, and, in scvc- 
tal cases, more rods. 

The numbers are arranged^ uni¬ 
formly upon equal and equidistant 
compartments, while at a small con¬ 
stant distance to the left of each 
product stands the number 2, 3, 4, 
5, &c. which it represents. Hence, 
in performing a inultiplicatien, the 
operator has only to select from the 
several faces of the rods the distinct 
products which belong to the respec¬ 
tive digits in the multiplier—to place 
them in due order above each other, 
—to add them iip while they so stand, 
and write down their sum, which is 
evidently the entire product rcciuired, 
and obtained without the labour of 
multiplying for each separate pro¬ 
duct, and even of writing those pro¬ 
ducts down. For still greater conve¬ 
nience the rods may be arranged upon 
a boai-d, with two parallel projec¬ 
tions placed aslant, at such an angle 
as of necessity produces the right 
arrangement. There are blank rods 
to i)laee on those lines which accord 
with a cypher in the multiplier, and 
the arrangement may easily be car¬ 
ried on from the .bottom product 
upwards, by means of the indicating 
digits. 


A QUESTION !N OPTICS. 

Sin,'—As a subject likely to excite 
some little consideration, as well as 
research, amongst yonr numerous 
readers, and for the purpose of de¬ 
ciding a controversy which has arisen 
between a few fricmls, not very ca¬ 
pable of experimental determination,^ 
I make no apology for rc<iuestiiig 
the insertion of the following ques¬ 
tion in your Magazine- 
What is the greatest distance at 
which the human sight, under every 
most favourable circumstance of light 
and situation, can discern the hands 
and figures of an ordinary turret- 
clock (say four feet in diameter), so 
as to tell the hour ? 

It is coqjectared, that the even¬ 
ing, when me sun’s rays may be al¬ 


most ri'flecti'd borizoiil.dly from the 
lace of the eloek to the spectut»»r's 
eye, would be the most fax oiinilih* 
time of the day, and th.vt mTOs.s 
water would be llic most advantage¬ 
ous situation; but inasniueh us the 
extent of diminution of the angle 
under which the hands and figureji 
are observed, by the inereased dis¬ 
tance, must be limitcxl to the size, 
laid down by writers on xiptics, as 
capable of exciting a sufficient image, 
upon the retina "of the eye, Hiere 
must be an extent beyond whieli 
every aid, save that of a telescope, 
is unavailing. 

If some of your inipiiring rca<lcrs 
will assist our discussion of the ques¬ 
tion, by an investigation of the fore¬ 
going principles, they will oblige 
their co-operator, and 

Your constant Reader, 

S. 


sin HUMPHRY daw’s COPPER 
SIlE.iTIIINU. 

His Majesty’s ship Saraarang, of 
28 guns. Captain Davhl Dunn, ar- 
rix'cd oil the ■25th of Deccmlier at 
Portsmouth, from Halifax, after a 
tempestuous passage of nineteen days. 
“ We understand (says a Portsmouth 
Paper) the return of the Samarang 
to England, after being so fexv months 
on the North American station, is- 
occasioned by a discovery of the 
complete failure of Sir Humpliry 
Davy’s experiments to preserve ships’ 
coppers from decay. The Sumarang 
was fitted out at this port under that 
eminent chemist’s direction,with the 
zinc preservers attaohcil to the sheath¬ 
ing metal, by means of xvhicli, pro¬ 
ducing galvanic action, it was ex¬ 
pected the copper would be pre¬ 
served from corrosion ; but^ it is_ 
proved, that though the oxidation of 
the metal is prei cutcd by the defen¬ 
sive action of the iron, the animal- 
culae which this oxidation Used to 
destroy now piey in such security 
upon the vessel, that the bottom of 
the .Samaraiig is covered with worms, 
barnacles, and sea-wceds, to a degree 
which prevents her from being steered 
with necessary safetv . slic is, there¬ 
fore, returned to England to be docked 
and recoppered.” 
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ZINC PLATES FOR ENGllAVINO. 

In Gennany, artists have he^n 
to substitute zinc plates instead of 
copperplates, and also instead of 
stone, tor eni^ravings. The artist 
draws on the zinc as on stone, and 
the expense of cnafraving is thus 
saved. A larjE^e worlc, bciiuf a col¬ 
lection of monuiueiits of architecture, 
from zinc plates, has already appeared 
at Darmstadt, and is highly spoken 
of. The process is said to unite the 
economy of lithography with the 
clearness of copper engraving. 


TO MEASURE THE CONTENTS OF 
Pn*ES. 

Square the diameter of the pipe in 
inches, and the product will be the 
number of lbs. of water, avoirdupois, 
contained in every yard’s length of the 
pipCb If the last figure of this pro¬ 
duct be cut otF or considered as a 
dedinal, the remaining figures will 
give the number of ale gallons in a 
yard's length of the pipe; and if the 
product consist only of one figure, 
this figure will he tenths of an ale 
gallon. The number of ale gallons, 
divided 282, will give the number 
of cubic inches in every three feet of 
the pipe, and the contents of a pipe 
of greater or less length may be 
found by proportion. 


FRESSURE AND RAREFACTION OF 
THE AIR. 

I’he pressure of the air, and its 
rarefaction by heat, are excellently 
illustrated by the following simple 
experimentfake hold of a wine 
glass with your right hand, and 
with your left put into it a small 
piece of burning paper. When the 
paper has bumcm for a few seconds, 
strike the mouth of the glass against 
the palm of your left hand, and it 
will remain firmly fixed to it for a 
considerable time. The cause of 
this is, that the internal air is so rare¬ 
fied by the burnihg paper, that the 
pressure upon the inside of the glass 
18 greatlv diminished. Tlie equili¬ 
brium, therefore, of the pressures 
upon the outude and inside of the 
glass being destroyed^ t^glaai must 


adhere to the hand till that equili¬ 
brium is restored. 


MATHEMATICAL HABITS. ^ 

Joseph Sauieur, the eminent French 
mathematician, was twice married : 
the first time he took a very singular 

S trecaution—he would not meet the 
ady till he had been with a notary 
to nave the conditions, which he in¬ 
tended to insist on, reduced into wri¬ 
ting, for fear the sight of her should 
not leave him sufficiently roaster of 
himself. This, sa^s Dr. Hutton, 
was acting very wisely, and like a 
true mathematician, who always pro¬ 
ceeds by rule and line, and maxes his 
ealeiilfttinns when his head is cool. 


# 


SQUJtRlNO THE CIRCLE. 

Sir, —After so much has appeared 
in your valuable Journal respecting 
" Squaring the Circle,” I feel that 
some apology is due for trespassing 
on your reauers with a few further 
observations on the subject. 

Several of your mtelligent Cor¬ 
respondents have sufficiently demon¬ 
strated, that a method of squaring 
the circle geometrically still is, and 
probably must ever remain, a desi¬ 
deratum m mathematics. But 1 have 
not observed that any one bas at¬ 
tempted to show how nearly this may 
be effected mechanically; and, there¬ 
fore, the information, which it is the 
purpose of this letter to convey, may 
possibly be new, as well as useful, 
to sonfe of your readers. It is hardly 
necessary to premise, that the object 
is to construct a square, the area of 
which’shatl be equal to the area of 
a given circle, and the length of the 
side of which shall be expressed in 
parts of the diameter, or of the radius 
of that circle. ITie nearest whole 
numbers by which this can be ef¬ 
fected are, probably, 8 and 9; that 
is, if the diameter of the given circle 
be divided into nine parts, the side 
of the square which shall nearly 
equal it in area, must be eight of 
those parts. This will rather exceed 
the truth ; and it is impossible to do 
it exactly, although the error may be 
reduced to a less quantity thou imy 
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that can lie assigned. For instance, 
a still closer approxiniatiuii may be 
derived from (lividing the <iiainetcr 
of the circle into 360 parts; then 

t all the side of the square cqtxal 
9.041669, &c. of those parts, 
nearly. The sqtiarc of this number 
will be rather less thap the area 
of the circle, and the square of 
319.041867 will exceed it ; hut 
these numbers do not differ till we 
come to the ten-thousandth place of 
the decimals, and then only by 2; 
therefore tlxe first number is within 
2-10,000th parts of the tnith; and 
it may be seen by inspection, that 
the ratio of the numbers to each 
other is nearly as 8 to 9. 

It is evident that there are no li¬ 
mits to this approximation; but the 
above mil probably be found suffi¬ 
ciently near to the truth for all me¬ 
chanical purposes. 


MANUPACTORT OP OROANZINE. 

Sir,—I have heard a good deal 
lately of the improvements which 
Mr. Dadnall. jun. of Leek, Stafford- 
sliire, has made in the machinery for 
the manufacture of Organzine, Sew¬ 
ing Silks, &c. Being desirous of 
gaining information respectbig these 
improvements, and thinking that, if 
they ore reallif improvment»t they 
cannot be made too public, I have 
taken the liberty of troubling, you, 
a.s, from the great name and expen¬ 
sive circulation of your Magazine, 
it appears to be the best medium for 
such inquiries. I .should coBipcive 
that the patentee can have no objec¬ 
tion'to reply to a few queries, as a 
full answer to them cannot but be 


The amazing advantages promised 
by lids new moibod arc certainly 
worthy of attention, us they must (if 
real) enable this country to eiitt'r 
into a smcessful cumpetivi'oii with all 
others. Tf the patentee should choose 
to notice this imiuiry, probably lui 
would have no objection to give all 
tiie information in his power as “to 
terms, &c. and who is his agent. 

I am. Sir, 

Your obedient servant, 

A Constant Reaper. 

P. S. Are these improvements ap¬ 
plicable to the manufacture of silk 
for lacc and tram ? 


SlNGOIiAR OPTICAL DECEPTION. 

When the wheel of a carriage in 
motion is attentively viewed through 
vertical bai's, such as the rails of a 

e tdc or the laths of a Venetian 
, the spokes appear to beml 
downwards, and more or less so as 
they are situated farther from or 
nearer to the spoke which happens 
to be vertical, and which always ap¬ 
pears to be perfectly straight. Dr. 
Mark lloget, in a paper which he has 
addressedon the subject to the Royal 
Society, explains this curious pheno¬ 
menon by snpposing that the impres¬ 
sion rnaffe on the retina by_ a pencil 
of rays, when sufficiently vivid, con¬ 
tinues for some time after the cause 
has ceased. He thinks it oven pos¬ 
sible to estimate tlic actual duration 
of any impression on that organ, 
from the apparent velocity of the 
spokes. 


NEW PATENTS. 


generally useful. 

■ It is said that by an union of ope¬ 
rations this machine will, in compa¬ 
rison with the present method, efteet 
a saving of thurty pir cent. Is this 
true? and if true, horn is such very 
great and mportant saving to be ej~ 
fecled '! Ts the silk so manufactured 
‘equal in quality to that which is made 
l‘»y the present machinery ? I parti¬ 
cularly allude to the sewing silks, m 
those which have hitherto been made 
upon the common wheels have been 
smvays considered very good. 


I.oais Lambei't, of No. 10, Hue-dc-la- 
Oout, Paris, Fiance, but now re.sidlng 
at No. 2i), Cannon-street, l.on(lon. Gen¬ 
tleman ; for certain iinproveincnts in the 
materiaiaitd manufacture of paper. Dated 
Nov. 23, 1824. 

John O-sbaldeston, of Shire Brow* 
Blackburn, I^icasfiire, caluro-weum ; , 
for an improved method of making healds 
to be made iu tlie weaving of cottou, 
silk, woollen, and Other dofhs. Dated 
Nov. 29, 1824. 

Stephen WilsoB,qf StreattaSin, Suriw, 
Esq.} for a he# uennifk^iOT of stuffs, 
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with transparent and coloured fijpires, 
which lie calls) Diaphauc Stufli). Com- 
niniiicatcd to him by a certain foreigner 
residing abroad. Dated Nov. 25, 1824. 

William Shelton Burnett, of New Lou- 
don-strect, Loudon, merchant; for cer¬ 
tain iiuprovciucuts in ships’ tackle. Dated 
Nov. 25, 1824. 

'Fhoiuas Hancock, of Goswell-mcwg, 
Goswell-street, Middlesex, patent cock- 
manufacturer j for a method of making 
or mannfactnring an article'which nmy 
be applied to various other useful pur¬ 
poses. Dated Nov. 29,1824. 

William Pumival, of Anderton, Che¬ 
shire, salt-manufacturer; for certain 
improv^'mcnts in the manufacture of salt. 
Dated Dec. 4, 1824. 

William Weston Young, of Newton- 
cottage, Glamorganshire, engineer; for 
.certain improvements in manufacturing 
saltj part of which improvements are 
applicable to other useful purposes. 
Dated Dec. 4,1824. 

John Hillary Suwerkrop, of Vine- 
street, Miiiories, Ijondou,merchant; for 
ail apparatus or machine, wliich he de- 
noniinates a Thermoplioi’e, or a porta¬ 
ble mineral or river water-bath and li¬ 
nen-warmer ; and also fVir otiicr appa¬ 
ratus or machines connected therewith 
for filtering and heating water. Com¬ 
municated to him by a ceidaiii foreigner 
residing abroad. Dec. 4,1^4. 

Geoigc Wycherley, ofc Whitchurdi, 
Shropshire, saddler; for certain new 
and improved methods of making and 
constructing saddles and side-siidilles. 
Dated Dec. 4, 1824. 

Robert Dickenson, of rark-.street, 
Southwark, Surrey; foe aii improved 
tdr-chamber for various purposes. Dated 
Dec. 7, 1824. 

John ’lliompsoii, of Pembrokc-place, 
Pimlico, and of London Stccl> works, 
Tliames-bank, Chelsea; for an improved 
mode of making refined, or what is com¬ 
monly called cast-steel. Dated Dec. 9. 
1824. * 

Robert Bowman, of Aberdeen, Scot¬ 
land, chain-cable maker; for an improved 
apparatus for stopping, releasin;L and re- 
guliiting chain and other cables ot vessels, 
whicli he denominates elastic stoppers. 
Dated Dec. 9,1824. 

William Moult, of Lambeth, Surrey, 
engineer; for an improveiuent or im¬ 
provements in water-working wheels. 
DateilDec.9, 1824. 

Sir William Congreve, of Cccil-street, 
Strand, Middlesex, Baronet; for an 
improved giia-meter. Dated Dec. 14, 
1824. 

Smson Davis, of Upper East Siniih- 
aeld, Middlestat, gEn-lock«i»aker ; for 


an improvemeut or improvements ap])lL- 
rablctogiuis and other fire-arms. Dated 
Dec. 18, 1824. 

David Gordon, of Basinghall-strect, 
Loudon, Esq.; for certain improvements 
in the construction of carriages or othqg 
machines to be moved or propelled by 
mechanical means. Dated Dec. 18,1824, 

Samuel Roberts^ of Park-grange, near 
Sheffield, Yorksliire, silver-plater; for 
an improvement in the niaiiufacture of 
plated goods of various descriptions. 
Dated Dec. 18, 1824. 

Pierre Jean Baptist! Victor Gosset, of 
Clerkenwell-greeii, Middlesex; for cer¬ 
tain improvements in the construction 
of looms or machinery for weaving vari¬ 
ous sorts of cloths or fabrics. Dated 
Dec. 18, 1824. 

Joseph Gardner, smith, and John 
Herbert, carpenter, both of Stanley 
Saint Lennand’s, Gloucestershire; for 
certiun improvements on machines for 
shearing or cropping w'oollcn cloths. 
Dated Dec. 18, 1824. 

William Francis Snowden, of Oxford- 
street, Saint George Hanover-square, 
Middlesex, mechanist; fora wheel-way, 
and its carriage or caniages, forthecou 
vcvance of passengers, merchandise, and 
other tilings, along roads, rail andottier 
ways, eitiicr on a level or inclined plane, 
and apffi^abk to otiicr pui'poses. Dated 
Dec. 18, 1824. 

John Weiss, of the Strand, Middlesex, 
surgical instrument-maker and cutler; 
for certmu improvements on exhausting, 
injecting^ or condensing pumps or .sy¬ 
ringes, on the apparatus connei'ted 
thcrewitnf and which said improvements 
are appUct^e to various useful purooscs. 
Datm Dec. 18, 1824. 


CORRESPONDENCE. 


Mr. Baniiatync’s letter in our next, 

R. H. would see from last Nultaber 
that he had been anticipated in his ex¬ 
planation. 

Commniiications received from—G. W. 
~Mr. Pauley—M. J.—A Stafibrdsliirr. 
rai'incr and Land-Drainer—Anti-Colo- 
nade—Major—J. G. H.—W. S. —Plii- 
)otechnns-^Mr. Bumdge—Jo.seph Hall 
'—Stultus—A. F. M.—Inquirer-AWhitc- 
smitli—D. T.—^A Discharged Dock-yard 
Man—P. Nimmu. 


Coroniiinieation* (post pnld) to be addressed to 
the Editor, at tlie Publiabers', KNIGHT and 
LACEY, i&f Patemoster-row, Londoo, 

Printed by B, BsHSur, firit-conrb Fleet-street. 
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IMPROVEII POTATO-WASHER. 

Sir,—I n Number 23, for Jan. 31, 
of yonr bijsfljly uselul and interest- 
i«!I imblication, yon have desoribcd 
a i^Jachiiic^ for wa.shin^ Potatoes. 
A iiiultiplicity of other cng'ageinenta 
has heretofore prevented me from 
introducing another to your notice, 
whieli I consider to possess gi^eat ad- 
vantages over that; as. in ‘the first, 
two persons arc required to lift the 
potatoes from the trough, while in 
mine they are discharged by one 
person only, with very littfe exertion. 

^ 1 send you three illustrative Draw- 
mgs, namely, a back and front per¬ 
spective, and te profile view. He 
letters refer to the same parts in each. 

Description. 


AB is a w(W(len trough, on four strong 
which I shall call A the front* 


^ C, a hollow cylinder, consisdng of two 
circular wooden ends, which are con¬ 
nected together at tiieir circumference 
hy rails or spars aboiit one incli square, 
aim about the same distance apart. Kight 
or ten of these rails are framed together 
to form a door, A, which is made fast by 
two bolts sunk flush ill the fii-st rail; these 
Mts shoot into the two circular ends. 
IJns cylmder is fixed on a strong wooden 
axis, about two inches diameter, which 
pusses through the two ends and the 


whqjp length of It, and on which it re¬ 
volves, being turned by the winch, D. 

h is a hood or cap, to prevent tlic 
Witter in the trough (wliicii should he 
nearly full) from being driven over tlic* 
end by the cylinder when in motion. 

FF are twouprightarms, wings,or brack¬ 
ets , springing from the sides of tin' trough, 
close to the hollow in which the a.\is 
works. As these answer the purpose of 
the jib of HciHue, they must be carried 
as far forward sa to allow the cj Jinder to 
clear the front edge of the trough. 'I'hc 
edges of these wiugs, from c to fi, must, 
rise very bold, nearly a segment of a 
circle, of which rfc must be the radius ; 
and from a to 6 they should form an in¬ 
clined plane.’ 

flic Is a led^eprojecting a little from 
the outside ot each wing, and running 
in a direction parallel with the edge of 
It, only a little below the edge. These 
ledges must each have a groove or hollow 
to receive the cord or line, and to keep 
it in its proper direction. 

G Is a spout or shoot, to direct the po¬ 
tatoes into a basket or ptber receptai’le, 
when they are discharged from the cylin¬ 
der. In my potato-washer this spout 
torus on centrcs at d, so as to shut in 
between the wiugs FF, and occupy Jess 
room when the machine is not in use. 

e, A long wooden plug, bevelled in¬ 
wards at the edges, with a strqug iron 
nna. By this the water is dischai ged 
with a sudden impetus, so as to cari’y 
away the dirt with it. 

At the extreme points, //, of the 
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wlni^s, FF, aie fiistened two small Wt 
strtiiif? cords of equal length, made of 
good green hemp, and formed into loops 
at the other extremity, 'l^ese are long 
enough to reach along thclcdgt's, abc, 
to the axis of the cylinder, in each end 
of which is. a sniadl strong wire hook, 
sunk in a hollow, so as to Re flush, and 
pointing toward the front of the trough, 
i. e. ill the direction of the motion. 

g- Is a collai- or broad shoulder round 
the axis, mid fastened to the ends of the 
cylinder, to keep it prallel to the wings 
aud to the sides ofstlio trough. 

The cylinder of my machine is about 
20 mches ill diameter, and 19 inches long. 
This contains a bushel of potatoes. There 
should be just room left mr the potatoes 
to move a little. 

After turning the cylinder in the 
trough till the potatoes are clean, tlic 
lines or cords must be laid along the 
Igdges, nhc, and the loops of theiwds 
are to be attached to the hooks in the 
a.xis on each side. The mptiou is tlicii 
to be continued; when, as the otiier 
eiid.s of the cords are fixed at f/, and the 


2.7:1 

axis is not coniincd, the axis will mui,,.,. 
uj) the cord, and he liftist, wiiii ii„. l y. 
liiider, out of the tiou'di, .ni'i v.ni,'.! 
forward over the front cil','.'; i 
running upon tin* edees of i!u> \s .n -s, 
represented at II, tig. 1 mvI .1. 'i'lu' door 
is then to he opened, ni d tie* piii.n x s 
discharged. By u*ver«ing tin* n.i •;,m 
the cylinder will he .ejiin' lowi red into 
the trungli, and the hooks releas'd iioni 
tlie cords. If it, he prcl'en <’d, ii * ,e, d of 
Ioo|is tlieconl.s may hate pins ailaeiii'd to 
them, to lit itilolioic.s in tiic avis. U'lieii 
the C) Under is fnli, it «eii;'i' al.oni hO ihs. 
A hoy of eight or ten j cars oi,| luay raise 
it with ease. If the < jilnder he only in 
part filled, it willrcii'.ijio iiiOiv sirci.gth 
to work it. It is seaiee'iV luces.viiy io 
point out, that the trout ttcf of the 
waslicr must project sninrientlr loiwaid 
to allow a perpeinihnlar fioin tin- i-eiilre 
of gravity to fall withtn the base, when 
the cyiiiiiler Js raised out ot the trough, 
as at U, fig. 1,1 0 . 

I am, .Sir, 

Voiir obedient .senam, 

t:. w. 

Nov. I5th, 1821. 


BOILING P 0 T A T 0 E 

{Fi‘om the pt ecedhig Comsjmdciii.} 



Sin,—A.S every person has not the 
opportunity of procuring a Potato- 
Steamer, such as you describe in the 
same Number (23), I bejj leave to 
mention another economical plan, 
by which a large quantity of potatoes 
may be boiled with very little fuel. 
For this purpose I have two strong 
close-workea wicker baskets, which 
lit the inside of my copper, each 
holding a bushel; these, when filled 
with potatoes, are lowered into and 
lifted out of the copper by a pulley, 
fixed above, and a rope, to wnich is 
suspended a stretcher and hoedts. 


similar to what I have .seen tised in 
London to crane up crates of glas,s 
earthenware, 8tc. with (sec prefixed 
figufc). By this coniriviinci' Hit* hot 
water* drams away from the pota- 

• I believe the water in which pofatues 
and other roots are boilftl Is uo.\i()ns In 
its qualities; perhaps it is owing to this 
lieing fommonly retained with the pota¬ 
toes, or to giving isguloi's raw, or giving 
a bad sort to pigs, that liowington ftlow- 
hray savs they are injuriows awl ddaerio- 
rate th'e meat. Ihavg fatted maif with 
b^f mealy potatoes (gftl^u .^3 an’d 
half Wley som*, andinft MCtKrnl^ been 
generally much admired. 
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Iocs, when boiled, into the copper, 
and is ready boiling for the other 
basket to be immersed. By this plan 
a large quantity may be boiled quickly 
in succession, with a tciiliiig addition 
of fuel, and now and then supplying 
the waste of water caused by evapo¬ 
ration. I have had this machine in 
use three winters, and, lyr these con¬ 
trivances, a boy, about IG yeax's old, 
washed and boiled for me, in one 
winter’s day, about 22 bushels of 
potatoes, besides picking them up 
and bringing them about 40 or 60 
yards to the pump. 


evapGratiok. 

It appears, from a long series at 
Observations made by Doctor Bos- 
tock, that the following is the com¬ 
parative rate of Evaporation, dur ing 
the different months of the year, from 
a circular area of water, two inches 
in diameter:— 


January.. 


February ., 

.*400 

March ..., 

_*39.1 

Apiil. 

.... —no observation 

May. 

.’897 

June. 

.... *930 

July. 

.... -983 

August.... 

....•932 

September 

....•355 

ditober .. 

.... 'm 

November 

.... -m 

December., 

.-392. 


The average of the whole is 601 
gr juer hour. 

'Iiie greatest quantity of evapo¬ 
ration in one ^U^was 176 gr.j it 
was dll the 4th ^ August, 1813: the 
least quantity of ,evaporation ivas on 
the 12th of November, 1812, when 
no loss of weight could be perceived. 
The greatest winter evaporation was 
on the 28th of November, 1812, 
amounting to 1-08 gr.; and the least 
sumdaer evaporation on the 5th of 
August, 1813, amounting to -25 gr. 
per hour. 

It appears that when the state of 
the atmosphere is attendedLby either a 
very low or a very high barometer, it 
is l^s favourable to evaporation Uian 
tlm intermediate state. Nor docs it 
seem unreasonable that this should 


be the case. Damp or wet weather, 
which is generally accompanied by 
a low barometer, is obviously unfa¬ 
vourable to evaporation; wlxilc,when 
the barometer is high, the atmosphere 
may be supposed to be more nearly 
saturated ivith moisture,^ and there¬ 
fore less disposed to receive an addi¬ 
tional quantity. 

A Close connexion was also ob¬ 
served between temperature and the 
rate of evaporation.^ 

-■it * ■ 

TO THE PROPRIETORS OF LARGE 
MANUFACTORIES. 

Gentlemen, 

, I take this mode of addressing you 
oh a subject in which y w are deepW 
interest^, conceiving u to be the 
most likejiy channel throimh which 
the communieatiou I hav^to make 
may reach you generally. 

1 believe there is no difference of 
opinion now upon the question of 
giving educationto the lower ordci-s, 
or on the advantage of intellectual 
improvement to persons in the hum¬ 
blest condition of life; there has, in . 
consequence, been, for some time, 
ageneral desire to afford to the people 
the means of instruction, and schools 
for teaching reading and writing have 
been mult^Ued in every part of the 
country. 

But in merely teaching the people 
to read we only open to them the 
door to knowledge, and, unless we 
can indti^ them to pass the portal, 
the stores which lie within will re¬ 
main upe^ess to them. The, people 
of the diffsrent Asiatic nations have, 
for an unknown peri(^ of time,* had 
the advantage of b^ng taught^ to 
read; but their lan^ages supplying 
no practically useful works to which 
they could Iiave access, no benefit 
followed the attainment, and th^fy 
have not advanced their own condi¬ 
tion beyond what it appears to have 
been two thousand yeais a^o, and 
have hot been able to furmsh one 
soUtary contribution to those means 
which minister to humah happiness 
and enjoyment. 

The necessity, therefore, pf doing 
something more than merely teach¬ 
ing the people to read, has not, lat< 
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terly, escaped observatiou. Libraries, 
BuppcHte^ by subscriptions and. do¬ 
nations from the higher orders, have 
been formed in din'erent places for 
the use of mechanics and artisans ; 
and establishments for teaching them 
the branches of science connected 
with their respective employments, 
upon the plan of the lectures given 
to mechanics in the Andersimian In¬ 
stitution here, have been made in 
Kdlnburgh and London, and in seve¬ 
ral of our large manufacturing towns. 
All this is in excellent spirit, and 
calculated to do much good. But to 
make these measures ctTectually and 
permanently useful, 1 am satisfied, 
from the ooservatiOns which I have 
had an opportunity of making, that 
^ese establishments, after they are 
once set a-going, ought to he sup¬ 
ported 080 conducted, bi a great 
measure, by the people themselves, 
in place of being managed, as is the 
case at present, by their superiors. 

Wc have had sufficient experience 
of the progressive felaxation which 
takes place in the management of 
public institutions by gratuitous di¬ 
rectors from the higher classes, 
after the feiwour which has set the 
machine in motion has begun _ to 
subside; and the apathy with which 
the common people soon come to 
receive every thing that is done by 
others, for their benefit, is matter of 
daily complaint. But, whenever they 
can be led to consider the undertaking 
in which they are engEiged as their 
own, its success never ceases to be 
an object of interest to them. The 
importance, too, which attaches to 
the management of such a trust, 
gives rise to honest feelings of self- 
respect, wliich, besides a value^ of, 
perWps, still greater consideration, 
have their weight in keeping up the 
mterest I have’mentioned. ^ 

These consequences, which we see 
taking place in the opposite systems 
of management, I have noticed, flow 
alike from principles inherent in our 
nature, and serve to indicate to us 
that the more closely wc can frame 
our measures for the people, in cor¬ 
respondence with their natural feel¬ 
ings, the more pennanently success- 
fw they arc likely to be. 


I liavc oonsidenri it right to pre¬ 
face the communication I l»avo to 
make to you, Gentlemen, with these 
few general observations. I will jmw 

( trocced to give you an account of a 
ittlc Institution formed here for the 
improvement of a single body of 
workmen, the history of whicli nill 
show what is possible to be accoin- 
plishcd by cadi of you in the busi- 
nc.s3 of education, ijulcpendent of 
what may be eftccted by t!ie greater 
general establishrnents I have taken 
the liberty of adverting to ; and, if I 
am not mistaken, it ivill open up ' 
views with regard to the instniction 
of the people, more efficacious, more 
easily executed, and more practically 
applicable to tlie end, tlwn any wc 
are yet acquainted with. ^ 

Gas Light ChartcnMl Gom- 
pahy of this city, in which I hcdfl a 
considerable interest, and of wiiosc 
committee of direction I have for 
some years been a incmbcr, employ 
constantly between sixty and seventy 
men in their works. 'IVclvc of these 
are mechanics, and the remamdec 
fumace-men and common labourers 
of diflerent descriptions^ forming 
altogether a community not very 
promising ns a body to be mciteil to _ 
adopt measures for their own intel¬ 
lectual improvement. 
i|-, A little more than three years ago, 
our manager at the works, Mr.„Jame^- 
B. Nelson, proposed to these men to 
contribute each u small sum uionthl y, 
to be laid out in books to form a 
library for their common use; and 
he informed them that, if they agreed 
to do this, the Company would give 
them a room to ksf^ the books in, 
which should he heated and lighted 
for them in printer, and in which, 
they might meet every evening to 
read and converse, in place <d’ going 
to the alehouse, as many of them 
had been in the practice of doing. 
That the Company would further 
give them a present of five guineas 
to set out with, and that the manage¬ 
ment of the funds, library, and every 
thing connected with the mewuip, 
shomd be cntnistcd to a Cwbmit- 
tee of themselves, to be uanied and 
renmved by them M certun fixed 
periods. 
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With a good deal of persuasion, 
Mr. Nelson got fourteen of them to 
agree to the plan, and a conimcnce* 
inent ivas thus made. For the first 
tvvO years, until it eould be ascer¬ 
tained that the nieinbers would have 
a proper care, of the books, it was 
agreeu that they should not lake them 
out of the reading-room, b»it that 
they should meet there every evcninif 
to peruse them. After this period 
hdiwei'er, the members u'cre allowed 
to take the book.s home; and, last 
year, they u)ct only twice a week at 
.the reading-room t(» change them, 
and converse on what they had been 
reatliiig. The increase of the niimi^ 
her of subscribers to the library waS 
at first very Slow, and, at the end of 
the second' year, the whole did not 
amount to thirty. But from con¬ 
versing with one another twice, a 
week at the library upon the ac- 
qui.sItions they had been making, 
a taste for science and a desire 
for information began to spread 
among them. 

They had, a little before this time, 
got an Atlas,which, they say, led them 
to think of purchasing a pair of 
globes; and one from among them¬ 
selves, Alexander Anderson, % trade 
*a joiner, who had had the advantage 
of attending two courses of the lec¬ 
tures in the Andefsonian {nstitutip^ 
l^olunteered, about the beginning # 
%3t winter, to explain to them, on 
the Monday evenings, the use of the 
lobes. Finding himself succeefl in 
oing this, he offered to give them, 
on tlie Thursday evenings, an account 
of some of the principles and pro¬ 
cesses in mechanics and cheibistry, 
aeoompanied with a few experiibents. 
This he effected^ l|itb a simplicity of 
illustration and usefulness oi purpose 
that was delightful. He next, and 
while this was going on, undertook, 
along with another of the workmen, 
to attend in the reading-room during 
the Okher evenings of the week, ana 
teach such of the members as chose 
it arithmetic. 

For the business of this season, 
the mml^ers of the society, who 
conduct thing then^ves, have 
a tiew axrangemant. 

" CiSiiUmittee 


WOUKIKO ci<Aasus. 

have Mb(i6 under an agreement to 
give, in rotation, a lecture, either in 
chemistry or mechanics, every Thura- 
day eveuing; taking Murray for their 
text-book in the one, and Ferguson 
in the other. They intimate, a fort¬ 
night before, to tne person whose 
turn it is, that he is 'to lecture from 
such a page to such a page of one 
of these authors. He has, in conse¬ 
quence, these fourteen days to make 
himself acquainted with his subject, 
and he is authorised to claim, during 
that period^, the assistance of every 
member of the society in preparing 
the chemical experiments, or making 
the little models of machines required 
for illustrating his discourse. 

It is a remarkable circumstance in 
this unique process of instruction, 
that there has been no bickwardness 
found dq the part of any of the indi¬ 
viduals to undertake to lecture in his 
turn, nor the slightest diffidence ex¬ 
hibited in the execution ; this 1 can 
attribute only to its being set about 
without pretension or affectation of 
knowledge, and merely as a means 
of mutumimprovement, and nothing, 
I conceive, could have been better 
devised for accomplishing this end. 
Indeed, I might with conHdence say 
that, under this simple system of 
muriud instruction, wliich has grown 
out of the train of circumstances I 
have mentioned, these persons, many 
of urhom, when tliey joined the so¬ 
ciety, were in a ’ state of complete 
iguorance, L-.e acquired a clearer 
idea and more^ perfect knowledge of 
the sublecki which have been brought 
under thrircons^ ic’.ation, than would 
he found to h iVii been obtained by 

□ similar number of students who 
been- attending the courses of 
lectures given in the usual way by 
the most approved lecturers. 

On the Monday evenings the 
society lias a voluntary lecture from 
any of their number who chooses to 
gi /e notice of his intention, on either 
of these branches of science, or upon 
any other useful practical subject he 
may propose ; and there is, with the 
general bodiy, the same simple unhe- 
vtating frankness and (Hspositiott to 
come forward in their turn, that 
exists mong the members of the 
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committee with regard to the lsi||turc3 tereut lectures that h:i\o h -sMi :;hcii 
prescribed to them. since this plan was ado^ued. Thoy 

I think it will be interesting, and commenced in the monili of 
may not be without use, to mention her, and arc as lolUovs:— 
particularly the subjects of the dif- 

I. Upon solidity, inactivity, mobility, divisibility. 

2t attraction, cohesion, and repulsion. 

■ 3. attraction of g[ruvitatlon. ^ 

4 . centre of gravity, expaiistnii of nictaU. 

5. magnetism and electricity. 

6. ccutral forces—all motion naturally takes a rccliliiieal line. 

7. mechanical rowers. 

8. the lever, wheel, and axle. 

!». the pulley. 

10 . the wedge and screw. 

11. attraction of gravitation. 

12. wheel carriages. 

13. the primitive form of crystals. 

14. hydrostatics. 

The voluntary Lectures began at the same time, and have Iiccn as folloiv.s: 

1. Upon the air-pump. 

2. ckctricity. 

3. an hitroductiuii to rheinistry, priucipaliy to .show clicinical .'lOinlty. 

4. the properties of the atmo.spliere. 

5. ' tlie corn mill. 

(i. coal raining, 

7. practical observations on the blasting of whin-rock. 

8. boring, sinking, and mining, and the properties of Sir Humphry 

Davy'inlamp. 

9. the global. 

10 . - ditto 

11. navigating a vessel from the Thames to the Orkney Isles. 

12. the nature of carbonic acid gas. 

13. a description of Captaiii Maiiby’s invention for the safety of ship¬ 

wrecked seamen. 

The effect of all that I have been 
relating has been most beneficial to 
the general character and happiness 
of those individuals, and we may 
readily conceive what a valuable part 
of the community they are likely to 
become, and what the state of the 
whole of our manufacturing ope- 
ratives'^would be, if the people em¬ 
ployed' in every' lar^e wo^ were 
enabled to adopt sijmlar measures. 

What might we not then be entitled 
to look for,;in useful invewtions and 
discoveries, from minds awakened 
and invigorated by the self-discipline 
lirluch such a mode of instruction 
requires ? 

The Gas Light Company, seeing 
the beneficial consequences resulting 
from the instructioa of their work¬ 
people, have fitted up for them, this 
winter, a more commodious room to 
meet in for their lectures,, with a 
small laboratory and workshop at¬ 
tached to it, where they can conduct 
their experimeuts,. ana prepare the 


models to be used in the lectures. 
The men, last year, made for them¬ 
selves an air-pump and au electrify¬ 
ing-machine, and some of them-«!' 
are constantly engaged daring their 
Spa/e hours in the laboratory atnl 
workshop. 

The whole of the workmen, with 
theexcept|i^ of about fifteen, liaie 
now become members of the society, 
and these have been standing out 
upon the plea that they cannot read : 
they are coiefiy inCti from the remote 

{ larts of the Highlands or from fre- 
aud—but the others say to them, 

* Join us, and we shall teach von to 
read and 1 have no doubt of their 
persuading them to do so. 

'fhe rules of the society, which 
have been framed by the Vaembers 
themselves, are simple ami judimoos. 
Every person, on becoming -i mem¬ 
ber, pays 7f. (id. of jeatp: momty. 
This sum is taken from mm, hy in- 
stalraents, and is paid ib him 
a|;m ^tild he totve the 
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i>r to his family or heirs, should he 
die. Besides this entrance money, 
each member contributes three halt- 
peiioe weekly, tm>-thirds of which, 
by a rule made tliis ye^, go to the 
library, and one-third ro the use of 
the laboratory and workshop. By a 
rule made at the same time, which I 
think a curious indication of the 
♦•hange of feeling produced in these 
men in the short period since the 
commencement of the society, the 
members may bring to the lectures 
any of their sons who arc aboyc 
seven and under twenty-one years 
of ag6. 

The books now amount to above 
three hundred volumes, and consist 
of elementary works of science, and 
of history, voyages,, and travels; 
some of the standard poets, a few of 
our best novels, and Shakspeare’s 
w'orks. The selection of the books 
purchased by the library funds is, in 
general, creditable to the members 
of the society. 

They admit no books on religion 
into the library. 'Fhe members say 
that there are among them men of 
a variety of persuasions—Presbyte¬ 
rians, Scc^ders, Methodists, Church 
of England men, and Catholics; 
each of whom would be for intro¬ 
ducing books connected with their 
particular opiniohs, and tbits fl^e 
occasion to endless unpfohtww 
' disputes. . 

1 hope you will agree with me. 
Gentlemen, in considering that there 
are valuable ideas on the s&bject of 
popular education to gathered 

from the little history just 

given; and that what has ^weh so 
usefully done by the people at the 
Glasgow Gas-Wj(H;f|;, is capable of 
being effected nbt only by tne work¬ 
men' in every manutacturing esta- 
hUshment, but iu every part of the 
country where a few persons can he 
ifidnced to forint society for mutual 
Improvement. In j^faces where there 
is a school-room, me use of it might 
be bad for one or two evenings in the 
week, and the hooks might pe kept 
iu presses JO placed as not to'incom- 
nipde theJfaitors. Tlie schoolmaster, 

. too, ihlgm^obably make a valuable 
member of the dommittee. ^Tiiiere 


accommodations, the pecuniary con¬ 
tributions of the more wealthy per¬ 
sons of the neighbourhood, for this 
end, would he doubly repaid to them 
in the improved character of all 
around them. The course of mutual 
instruction to be adopted in-these 
little societies might be varied to 
suit every pursuit in life, and each 
society, prosecuting inquiry in the 
direction of the particular occupation 
or business of its own members, 
would, while they were improving 
themselves, be in the most likely 
state to furnish valuable contribu¬ 
tions to the stock of general know¬ 
ledge. 

Since writing the preceding, 
which was some weeks ago com¬ 
municated by me in a letter to 
Dr. Birkbeck, I have read the ex¬ 
cellent article in the last Num¬ 
ber of the Edinburgh Review, on the 
scientific education of the people, 
and am happy to find the general 
views 1 had been led to form on this 
subject, from whqt 1 had had the op¬ 
portunity of witnessing in t^ie differ¬ 
ent establishments here, sanctioned 
and confirmed by this able and en¬ 
lightened writer. Indeed, there is 
so much information collected in this 
article on what has been done, in dif¬ 
ferent parts of the country, in in¬ 
structing the people, and so many 
suggesuonii with regard to what may 
yet be effected, that it is to be wisheil 
that it could be printed separately in 
a cheap edition, and circulated in 
every quarter of the country. 

' . I am, with great respect, 

' Gentlemen, 

Your obedient servant, 
pdoAtn Bannatyne. 
Glasgow, Dec. 25th, 1824. - 


INEIiVBNCE OF TEMPERATURE ON 
STONE BRIDGES. 

M. Vicat has had occasion to ob¬ 
serve $ striking instance of the effect 
of chah^ Sof temperature on a bridge 
constructed over the Dordogne, at 
SouillaC. The bridge was of stone, 
had seven arches, each df above 24 
feet span. It was esmected that, as the 
masonry settled, the pafapet-stones 
shghtV ffont cftfh 
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Other ; and, in fact, this Stk place, 
but it occurred suddenly and pre¬ 
cisely, during the very cold weather 
of hebruary, -1824. Continuing the 
observation of what took place at the 
separation thus formed, it was found 
that the cement witli which the por¬ 
tions of the cracks had been tilled, 
remained undisturbed during the cold 
weather; but that as the warm wea¬ 
ther came on, it was pressed out, 
and the joints were closed; and it 
was ultimately ascertained, that much 
of the expansion and coutriiction of 
the bridge was entirejy theniiometri- 
cal, depending upon the changes of 
temperature communicated to it by 
the atmosphere. 

One of the most important and 
evident consequences of this actidn 
, is, that lai'ge arches, exposeti to the 
variations of natural temperature, 
are never in equilibrium j and hi. 
Vicat remarks, that these effects are 
etpially produced, and have been ob¬ 
served in arches constructed more 
than a year previous„and in those 
which have not been built more than 
two months; so that the thermumc- 
trical expansion «and contraction of 
the stones does not appear to change 
by time. 


GAS tiXPLOSlON. 

Sir,—R eading in the Stamford 
Mercury of last wepk the report of 
a Meeting of the Proprietors of Gas 
Works in that t(»>vn, and thinking 
that the following account, by Mr. 
Grafton, of the causes of accidents 
by (las, could not fail;of being inter¬ 
esting to your readers, I send it you 
in the hope thht it may find a place. 

I am. Sir, 

Your obedient servant, 

Aortjju. 

December 30tli, 1824. 

The account by the News|>apcr states, 
that after a very flatteiing report of the ' 
state of the affairs of the Stamford Gas 
Company, &c. &c. ' 

“ Mr. Gbafton, an engineer, was 
called u|)on for his explanation of the 
cause of the late accidents from cm which 
have occurred In London, upon thi.s 
suMect, as well as upon the cause of tlie, 
general impurity of the Ugbtj Mr, O.'j 


statement was ccrlainlv interesting and 
very satisfactoiy. He, obwrvwl, that it 
wjvs a matter of great surprise to him 
that more accidents^hud imt liu\>pi"ned, 
beeause the Imrried^aiid CNtieiiieiy im- 
skilful mMptcr in which tiie work had » 
been executed in many places, had iMtiscd 
a roii.t(Aut leakage from the pipes. Kiom 
this cause alone, the loss of gas in tlic 
streets of London would liglit a consider¬ 
able town; and yet, under an escape so 
extraordinary, and the carelessncs to 
which the imincii.se immlier of lights were 
subject (distributed, n.s they are, in the 
metropolis by pipes exieiidlngfor several 
hundred inilcs, and producing to the 
Companies a rcreuue of 200,000/.), .still 
not more tliaiisixor eight accidents from 
c.'cplusion could be cnuiucrated, and 
tho.se, it was important to know, had 
proceeded from the main or service pipt! 
in the street, which might admit of a 
.sufKcicut quantity of gas to escape to 
form ail explosive mixture with the at- 
mo.s|)hcric air. But the proimrtioiis were 
so difficult to form, that it was not one 
time ill a thousand that cxiilusion could 
take place in any situation. 

“If the lea.st (luautity of gas osca|>c<l 
mure than was necessary to form the 
precise proportion for an explosive mix¬ 
ture, and a lighted candle was hroeght 
to it, the simple ignitioii could oiil) take 
])hice; on the contrary, if the least ex¬ 
cess of atmospheric air prevailed, either 
there would be the same result without 
explosion, or no combiistiou: hence an 
accident from its escape at the buriKT.s, 
when the gas was not turned off, had 
never been heard of. Sho|).s and apart- 
mcnti of dwelling-houses W'cre nut sufli- 
i$eut^ close to keen the gas confined; 
Wit sapjiosiug that they were, the quan¬ 
tity emitted would never he sufficient to 
form an explosive atmosphere. Take a 
room, for example, of twelve feet eat'h 
way, containing 1728 feet, with a tmnicr 
cuHttiiig gas at the rate of hve ciibie feitt 
per hour, which was the largest size that 
coul^the used, and allowing there was 
no loss of gas to form an explosive inix- 
tuie in the apartment,the liurner must be 
left open upwards of .^0 hours, or at least 
two days and nights, which was not likely 
to happen. Mr. Grafton observed, he had 
no hesitation in saying, that if hr tliis 
manner, for the sake of experiment, the 

f ;as in all the slions in IjOiidmi were al- 
owed to escape /by the blowing out of 
the flames witliont stopping the stop¬ 
cock), and a lighted caudle were brought 
into any of tlie rooms, at any hour of tlic 
night, an explosion could not t.'>ke place; 
assuming, of coin-se, that every house 
had Its ordinary ventilation. 

In speaking of the fovy^||Mcnta whirh 
hare occurred, it was tPn remarked, 
that the e.xteut of pipes igi'flH! metropolis 
formed but a smaU part ol pie wheue of 
what VitK used for thus eonveying gas; 
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there aie move then 100 towtu already 
lighted} aud jhc range of pipe, inclusive 
of what is iisda within theiimtiiifae'tunes, 
might be computed at upwards of 10,000 
miles. ^ 

“ If the burning*9f gas had ever been 
deemed dangerous by its tir^l^romoters, 
particular iiistruetions would have been 
gheii to prevent its escape; but the con¬ 
sumer had received no caution on tins 
head^ it had l)ccn left, as regarded the 
sluUtmg out of tile lights, entirely to his 
discretion. Oreat wiglect had been the 
runscfinenec; but Mr. Grafton beli(m|^, 
tliatiiut a single accident could bepoilreed 
out as having arisen from it. He 
aware, that tlie late fires in some of the 
shops in Jmndon, as was generally the 
case, were attributed to Uie not turning 
off the gas; this, for the reason stated, 
could not be true; some of accidents 
might have occurred from the escape of 
ga.s, hut it would be found that they had, 
almost invariably, proceeded from the 
luniii or service pipe. At the outset, old 
gun-barrels were used a.s the best tubing 
which eouhl then be had for the purpose 
these wore eoiitiuually rustingaway, and 
it vviis one of them which had occasioned 
a late accident, by the gas passing into a 
confined'suace In the shop through the 
channel .of -the earth in which the pipe 
was laid. Nothing could exceed the care- 
Icssuess with which this work had been 
generally executed. 

“ With reference to the impurities 
of gas, it was an equally mistaken 
opinion that the smoke and eillavia 
which in too many instances discre¬ 
dit the light, was a nr.tnral result of 
its combustion, and could not ob¬ 
viated. The rause of this coraplaittfoiuA^ 
be attributed to the indifference whum 
hqd been genera^y shown on the subject; 
it was greatly neglected in all gas esta¬ 
blishments, and lu several of them thq 
gas was not even purified at qU. But 
would it be believed, that in solm coun- 
ti 7 towns more expense was bestowed 
on this essential part of the proces^^hau 
had been allowed at several of the goUtest 
works in London. In those plqeeA, too, 
where the gas was pure, it was made of¬ 
fensive by the improper construction of 
the burner, and wa^te from buniing; 
this it was easy to obviate, by properly 
regulating the pressure of the gas fwhicn 
seemed to be very little unrterstooa),.and 
by the adoption of ^ meter. 

** Had this state tlp^ngs not occurred, 
oil gas would not have-biten known, and 
much of the valuable tiun; would have 
been sjiared, which seems to have been 
employed in experiments to fix a scaleof 
the comparative lUaminatiug power of 
the twogase nfcj-'i liat from oil had greatly 
(lie ailvantaflUb the comparisoh. The 
workb were w^onstracted l^skiUuland 
propejr men; and the gaa was gnmraUy 
made wider the most &vaarabte cir^a- 


staucc.s, while the best method for pre¬ 
paring coal gas had been in few instances 
understood, and nowhere sufficiently un- 
derstuod." 


MEMOIR OF SIMTSON, tHB MATHE- 
MATtCIAM. 

The father of Thomas Simpson, one of 
the most cmlneiit of English matlteina- 
tieiaus, was a humble stuff-weaver, in 
the town of Market-Bosworth, in the 
county of Leice.stcr, where young Tho¬ 
mas was born on the 20th of August, 
1710. Intending to bring up his son to 
his own business, he took so little cam 
of his education, that he was only tauglit 
to read English-' But Nature had fur¬ 
nished him with talents, and a genius for 
far other pursuits, which led him after¬ 
wards to the highest rank in the mathe¬ 
matical and philosophical sciences. 

^Youiig Simpson very soon gave indica¬ 
tions ofliis turn for study in general, by 
eagerly reading all the hooks he could 
meet with, teaching himself to write, 
and em hi acitig every opportunity he could 
find of deriving knowledge from other 
persons. Mis father observing tilni thas 
to neglect his business, by spending hi.s 
timee in reading what he railed uselcs.s 
books, and following similar pursuits, 
used all his endeavours to check such 
like proceedings, and to induce him to 
follow his protessioo. with steadiue-ss 
and bettor effect. But after many strug¬ 
gles for this purpose, the differences thu.s 
produced between them at length rose to 
such a height, that Simpson quitted his 
father's house entirely. 

IJpon this occasion ae repaired to Nun¬ 
eaton, a town at a small distance from 
Bosworth, where he went to lodge at the 
house of a tmlor’s widow, of the name of 
Swiiifietd, who had been left with two 
children, a daughter and a son, the latter 
of whom, who was about two years older 
than Simpson, had become his intimate 
friend and companion. And here he 
continued some time, working at his 
trade, and improving als .knowledge by 
reading such books as he. could procure. 

Among several other drcuinstances, 
which, long before this, gave occasion 
to show Simpson's early thirst for know¬ 
ledge, as welt as proving a fresh incite¬ 
ment to acquire it, was that of a large 
solai' eclipse, which took place on the 
llthof May, 1724. This phenomenon, so 
awful to many who are ignacant of the 
cause of rit, struck the mind of youug 
^mpsen with a strong curiosity to dis¬ 
cover tlie reason of it, mid be able to pre¬ 
dict the like smtiirising event. It was. 
however^ several years before he could 
(ditain his desire, wbidi at length was 
gratified by the follswiug accident 
Afler he hkd. been some time at Mrs. 
9whifteld‘'3« M Nuneaton, a travellitig: 
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pedlar-came that way, and toolda lodg¬ 
ing ^the same house, according to his 
usual custom. This man, to his pro- 
fe^ion of an itinerant nierchmit, had 
joined the mure piofitablc one of a for¬ 
tune-teller, which he performed by 
means of judicial astrology. Kve^ one 
Knows with what regai-d persons of such 
a cast are treated by inhabitants of cotiu- 
•try villages j it cannot be surprising, 
therefore, that an untutored lad of nine¬ 
teen should look upon this man as a pro¬ 
digy, and regarding him in this light, 
should endeavour to ingratiate himself 
into his favour; in which he succeedecl 
so_ well, that the sage was no less taken 
with the quick natural parts of his new 
jicquainiaiice. The pedlar, intending a 
journey to Bristol fair, left in the hands 
of young Simpson .an old edition of 
Cocker's Arithmetic, to which was siili * 
joined a short appendix on Algebra, and 
a book upon Gcniturcs, by Pai-tridge, tlic 
alnianacK-iuaker. Tlicse books he had 
penised to so good a purpose, .during, tlie 
absence of Ins- friend, as to excite his 
amarement upon his return; in conse¬ 
quence of which he set liiniself about 
erecting a genethliacal dgure, in order 
to a presage of Thomas’s future fortune. 

'I'his position of the heavens having 
been maturely considered, secundum ar- 
tern, the wizard, with great coiiddenc^ 
pronounced, that, within two years’ 
time, SimtHoii would turn out a greater 
man than himself!” 

In fact, our author profited so well by 
the encouragement aud assistance of tlic 
pedlar, afforded him from time to time 
when he occasionally came to Nuneaton, 
that, by the advice of ins friend, he at 
length made an open profession of casting 
nativities himselt; from which, together 
with teaching an evening school, he de¬ 
rived a pretty pittance, scrthitt he greatly 
neglected his weaving, to which, indeed, 
he had never mautmsted any great at¬ 
tachment, and soon became the Oracle 
of Nuneaton, Bosworth, aud the envi¬ 
rons. Scarce a courtship advanced to a 
match, or a bargmn to a sale, ’Without 
previously consulting-the infallible Simp- 
sou a.s to the consequences. But as to 
helping people to stolen'goods, he always 
declared that above his skill: and over 
life aud death he declared he had no 
power. All thosecalled jawful questions 
fie readily resolved, provided the persons 
were certain as to the horary data of the 
horoscope, and, be has of'en declared, 
with such success, that if, from very ur- 
geut reasons, he had not been tiiorongbl* 
convinced of the vain I'oundatiot. :md fal¬ 
laciousness of bis art, he never should 
have dropt it, as he afterwards found 
himself in consdence'Wund to do. 

About this time he married the widow 
Swiiifield, in whose house be lodged, 
though she was then almost old enough 
to be his grandmother. After this, ith« 


family lived coinfortably enough togethei 
for some .short time; SiiuiiMni'occa¬ 
sionally working at his business of a 
weaver in the day-time, aud tcarhing an 
evening school or telling fortunes at 
night; the family being also farther as¬ 
sisted by the^tabours of young Svvinticld, 
who had been bronglit np in the pio- 
fession of his father. 

But this traii((uillity was soon inter¬ 
rupted, ami 8imp.son driven at once front 
his home and the profe.«sion of astrology, 
by the following accident. A young wo- 
iua^iii the iieighboitriiood had long 
wiared to hear or Ktiow-sumething of her 
lover, who had been gone to sea; but 
Simpson had put her off from time to 
time, till the girl grew at last so impor¬ 
tunate, that he could deny her no longer. 
He asked her if she would lx* afraid it he 
should raise the devil, tliiiiklug to deter 
her; but she declared she feared neither 
ghost nor devil.' so he was obliged to 
comply. The scene of action pifohed 
upon was a barn, and young SwinticUl 
was to act the devil or ghost; who being 
concealed tiiider some straw in a corner 
of the barn, was, at a signal given, to 
rise slowly out from among the straw, 
'with his faea marked so that the girl 
inigiit not ku^ him. Every thing being 
in order, the girl came at the time ap- 
iHiinted > when Simpson', after cauiion- 
iug her not to be afraid, began mutter-' 
ing some mystical words, and clialking 
round about them, till, on a signal 
given, tip rises the tailor, slow and so- 
remn, to the great terror of the poor 
girl, who, before she bad seen halt fii.s 
shoulders, fell into violent tits, crying 
out it was the very image of Iht lover; 
imd tlm effect upon her was so dreadful, 
that Itfms thought either death or mad¬ 
ness must be the coasequeiice. So that 
poor Simpson was obliged immediately 
to abandon at once both his home and 
the profession of a conjurer. 

Upon this occasion he fled to Derby, 
where he remained some two or tlirec 
years, viz. from 17;13 till or 
instr^ng pupils in an evening school, 
and working at his trade by clay. 

It would seem that Siuipsun had an 
early turn for versifying, both from the 
circumstance <>f a song written here, in 
favour of the Cavendish family, on occa¬ 
sion of the. partiamentary election at that 

S lace in the year 1733;'and from his 
rst two mathema^l questions, that 
were published tn^e Ladies' Diary, 
which were both in a set of verses not 
ill written for the occasion. These were 

f irlnted in the Diary for 17.36, and there- 
ore must, at latest' have btxm written 
in tlie year 1733. 'Inese tw-v qnestions 
being at that time pretty ^Iflcult ones, 
show the great pro|pesi||Pi|' had even 
then made in the matbemapet; and from 
an expre.s.sioo in the first of them, viz. 
wlteiji he mentioDs.hia reildetiee as befog 
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in latitude 52®, it appears lio was not 
then come up to London, though he must 
have done so very soou after. 

Together with his astrology, he had 
vcr)r soon furi^jihed himself with arith¬ 
metic, algebra, and geometry, suflicient 
to be qualUied fifr looking into tiiC La¬ 
dies* Diary (of which he had afterwards 
for several years the direction), by which 
he came to uuderntaiid tliat there was a 
still higher bi anrh of the mathematical 
knowledge than any he had yet been aee 
qnniuted witii, and* this was the method 
of Fiaxiojis, lint our young antilvs^^as 
quite at a loss to discover any l^nglish 
author who had written on the subject, 
except Mr. Hayes ; and his w'ork being a 
folio, and then pretty^ scarce, exceeded 
ills ability of purchasing. However, an 
acquaintance lent him Mr. Stone’s 
Fluxionsf which is a translation of the 
Marquis de I'Hospital's Anultise des In- 
fiuiinents Petits. By this one hook and 
'his own penetrating talents, he was ena¬ 
bled ill a very few years to compose a 
much more accurate treatise on this sub-' 
ject than any thathiid before appeared in 
our language. 

After he had quitted astrology and its* 
emoluments, he was redVeed to great 
straits for the subsistence of his family, 
while at Derby, and this determined him 
'to repair to Loudon, which lie did in 
173.1 or 1736 . . ‘ 

On his first coming to Tjoudoii, Mr. 
Simpson wrought for some time' at his 
biisines.s in Spitallields, and taught ma¬ 
thematics at evenings, or any spare hours. 
His industry turned to so gooil account, 
that lie returned down into tlie couutrj, 
and brought up his wife and three chil¬ 
dren. The number of his sefaoi^s in- 
cre-asing, and his abilities becoimiig in 
sonic measure known to the public, he 
was encouraged to make proposals fur. 
publishing, % subscription, A New 
Treatise of Fluxions,“ being the dust of 
his many valuable works. 

Wlieii Mr. Simpson fii-st proposed liis 
intentions of pubushiug such a wottk, he 
did not know of any KngUsh book, 
founded on the true principles of fluxions, 
that contained any thing material, espe¬ 
cially the practical part; and though there 
had been some very curiou-s things done 
by several learned and ingenious gentle¬ 
men, the principles were neveriheless 
left obscure and defective, and all that 
had been done bjr.iHj^ of tliem in iq/fuite 
series very incousicRrable. 

The book was publisned in 4to, in the 
year 1737, though the author had been 
frequently interrupted from furbishing 
the press so fast as he could have wish^, 
throni'h bis nimvuidabie attebtio;^ to his 
pujriis for hk immediate, support The 
pnueqiles of fluxioui tfi^ted of in .^tliis 
work are denionstmted in a manner oc- 
ciinitely true and genuine, not essentially 
diffiefiliat their gr^t 1n« 


the mathematician. 

ventor, being entirely expounded by finite 
quaiititie.s. ' ... 

Thiongli the interest and solicitations 
of William ,lones, ISsq. Mr. Simpson 
was, in 174;i, appointed Professor of 
.Matliematics, then vacant by the death 
of Mr. Derham, in the Royal Academy at 
Woolwich, his warrant bearing date Au¬ 
gust 25th; and iu 174.'), lie was admitted, 
a Fellow of tte Royal Society. The Pre- 
.sident and Council, in cousideratibn of 
his vei 7 moderate circumsiances, were 
pleased to excu.se his admission fees', and 
likewise his giving bond for the settled 
future payments. 

At the Academy he exerted his fticul- 
ties to the utmost in iustrucling the pu- 
*pii| who were the immediate oiqects of 
ii« duty, as well as others, whom the 
superior officers of the ordnance^ per¬ 
mitted to be boarded and lodged in his 
house. In his manner of tctiching, he . 
bad apeculiar and happy address; a cer¬ 
tain dignity and perspicuity, tempered 
witli such a degree of railuiiess as en¬ 
gaged both tiieattention, friendship, and 
esteem of his scholars j of which the 
good of the seiTicc, as well as of the 
community, was a necessary consequence. 

It must be acknowledged, however, 
that his mildness and easiness of temper, 
suited with a more inactive state of mind, 
m the latter years of hi.s life, rendered 
his services less useful; niid the same 
very easy disposition, witli an iiiiiucent, 
unsu^ecting simplicity and playfulness 
of mind, rendered binioftcp^ the dupe of 
the little tricks of hi.i pupils. Having 
diiicovercd that he was fond of listcuiug 
to little amusing storie.s, they took cai-e 
to funiish tlicmselvcs with a stock; so 
that, having neglected to learn their les¬ 
sons perfectly, they would get round liim 
in a crowd, ancf, instead of demon¬ 
strating a proposition, would amuse him 
with some comical story, at which he 
would loiieh and shake I'ciy lieartily, 
especially if it were tinctured with some¬ 
what of the ludicrous or smutty; by 
which device they would contrive ifn per¬ 
ceptibly to wear out the hours allotted for 
instruction, and so avoid the trouble of 
learning and repeating their lesson. They 
tell also of various tricks that were prac¬ 
tised upon biin^iu consequence of the 
loss of his memory, in a great degree, in 
the latter stage ot his life. 

it has been said that Mr. .Simpson fre¬ 
quented low company; with whom he 
used to guzzle porter and gin; but it 
must be .observed, that the misconduct 
of . his fomily put it out of his power to 
keep the company pt gentlemen, as wdl 
as to procure oetter liquor. 

“ijn the liuter stage of his existence, 
when his life was in danger, exercise 
and aproper rogimen were presciibefl.to 
hinb Bi|t to little purpose $ for he sunk 
grqpoall^ into such a lowness of spirits* 
as often m a jnauner deprivedliim of his 
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mental faculties, and at last rendered 
hint incapable of pei torminij jiis duty, or 
even of reading the letters of his fricitds; 
and so triiling an accident as tlw drop¬ 
ping of a tea-cup would flurry him as 
much as if a house had tumbled down. 

The physicians advised his native air 
for his recovery i anti in Februarj^ 1761, 
lie set out, With much relurtati^ (be- 
’lievinghe should never return^, for Hos- 
woi;tii> along with some relations, 'i'hc 
journey fatigued him to such a.degree, 
that upon his arriv'al he betook himself 
to his chamber, where he grew conti¬ 
nually worse and worse, to the day of his 
deatli, which happened May 14th,* in the 
Slst year of his age. 

EAST INDIAN DAPIDARY'S' WHEEL. 

The following description , it from 
the pen of M. L. dc la Tour 'I'his 
kinif of'Lapidary’s Wheel is called, 
in the Tarmoule language, eourmdum 
sa«c. It is composed of corundum, 

* more or less. finely powdered, ce¬ 
mented together by lat; resi^ the 
proportion, by volume, is two^iirds 
powdered corundum, one-third lac 
resin. The corundum powder is piit 
. into an earthen vessel, and heated 
over a clear fire; when of a sufficient 
heat, which is the case when a small 
piece of the resin readily fuses, the 
resin is added in portions, stirring at 
the time to form an intimate mix¬ 
ture. When made'into a paste, it is 
put on a smooth slab of stone, and 
kneaded by being beaten Rith a pestle; 
it is then rolled' on a stick, repeated 
several times, continually kneading 
it until the mixture is perfectly uni¬ 
form. It is then separated from the 
stick, laid again on the atone, tabic, 
whicli has been previously covered 
with very fine cor^uin powder, and 
flattcncu into the form of a jvheel 
by an iron rolling pin. nie wheel 
is then polished % & plate* of iron 
and corundum powder; and, finally, 
a hole is made through the middle, 
by a heated rod of copper or of iron. 
Tnese Wlieeis are made 6f a grain 
more or less fine ; the coarser per- 
fonn the first' roujh work, and the 
finer cut the stoues-^hey arc mounted 
on a horizontal axisj -and the work¬ 
man, ntting on the gtouiHl, makes 
them revolve witli a spring-how, 
which he moves with his right hand, 
at the same time, with his left, hold¬ 


ing the stone against the wheel j the 
latter being, from time to lime.eure- 
fully moistened and powdered with 
conimliun powder. The polish is given 
by v/hccls of lead and vcj-y line co¬ 
rundum powder. 

It is supposed that this kind of 
lapidary's wlicel may he imitated with 
atfvantage in Europe; the powiler of 
emerald or diainund being used in 
place of that of corundum. 

f ^ 


RAILWAYS. 

Sir,—I feel reluctant to differ from the 
writer of a paper coiiuiiiicd in jour la'<t 
Niiniber,uuder the lieitilof Uailwa}s; but 
as truth is'our mutual object, 1 rc<pte.st 
permission to cxpre.ss luy doubts of the 
reality of a principle laid down in it; 
namely, that the friction being tlie sahie, 
or nearly so, in all velocities, it would 
require no more power (setting aside the 
resistance of the air) to impel a cairiage 
at any ^'iven rate, than it would to iiiiucl 
it at half that rate. Now, lulmitting that 
the friction dle.s not increase widt tim 
velocity, is it not an established piinel- 
]il(! in mechaiiic.s, that the tiiction or re- 
si.itance being the same, tiie power re¬ 
quired will be in proportion as the velo¬ 
city? Suppose, for instance, the power 
employed be that of astcain-engine, and 
that the pi-ston must make a certain num¬ 
ber of strokc.s to prodticea given niimbei 
of revolntion.s of the wheels, would it 
not reqnirc double thatimmberof strokes 
to produce double the tmmber of revolu¬ 
tions iiv lAe .same time ? and wOiilil not 
the quantity of steam required, and fiu l 
to create that steam, be ]ucrea.sc(l iu the 
like propoi'iion ? 

with my best wishes for the contiuned 
n.sefulncss and success of your valuable 
Magame, 

I remain. Sir, 

' Your obedient .servant, 

0, W. 

Norwich, January 4 th, Ifii2.^. 


NEW PIECE OF ARTILLERY. 

A Report was rcatl, at a late 
Meeting of the 'iptencli Academy 
of Sciences, on certain experiments 
made at Brest, on the clfcrts of 
a new kind of Artilbry invented by 
a M. Pai.xhain. The piece (ennq/t 
dbbmbes)f of which trial was made, 
had a bore eight iuches-ih diameter, 
llte object fired at was an old vessel 
of 80 ^uns i each discharge caused 
such injury as would entirely ^have 
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(lisabled it from continuing in action. 
'ITie fire of the new piece, charged 
with ten pounds of powder, was much 
superior to that of a tliirty-six poun< 
der, having a cliavge of twelve pounds 
of powder, at similar angles. The 
Commission who witnessed the expe¬ 
riments were unanimou.s as to tlic 
advantages which would be produced 
by the adoption of this new piece of 
artillery in the defence of jilaccs, and 
in floating batteries placed at tlie en¬ 
trance of harliours. They were al.so 
of opinion that, ultimately,they would 
be introduced on board vessels mth- 
out inconvenience, and thus have the 
effect of establishing a sort of equi¬ 
librium between vessels of different 
dimensions. 


SECURITY OF STEAM-ENGINES. 

The Royal Academy of Paris has 
lieen called upon by the Government 
to report on the means proper to he 
adopted for the prevention of acci¬ 
dents and injury from.the exi>losion 
of Steain-Engitae Boilers. ITic means 
proposed had the double object of 
preventing the rupture of the boilers, 
or, in case of Bieir destruction, pre¬ 
venting injury to neighbouring build¬ 
ings. " They directed that the twiler 
should be proved by the hydraulic 


press, with a force five times that 
which they would have to bear during 
the working of the engines: that a 
safety-valve should be attached to 
the boiler and locked up, the valve 
being so-loaded as to opea at a pres¬ 
sure jtist above that by which the 
boilers liave been tried : that the 
boiler should be surrounded by a 
wall of masom^y one metro (39.371 
inches) in thickness ; an interval of 
a metre being left between the boiler 
and the wall) and again between the 
wall and the neighbouring buildings. 
.A|pther precaution has been added 
by M. l>upin (whom we congratulate 
un his de%i*ved elevation to the rank 
of Baron), and adopted by the Aca¬ 
demy { namely, the introduction of a 
metmlic plug into the upper surface of 
the builei's, formed of such an alloy as 
should melt at a temperature a few 
degrees above that af which the engine 
is intended to work. 

In c^sequence of this application, 
it became necessary to form a table 
of the pressure and temperature of 
vapour. The Academy appear very 
doubtful of estimations as yet pub¬ 
lished, but give the following table, 
up to eight aimospltercs, as nearly 
correct: above that, they say, it was 
impossible to go without farther ex¬ 
periments. 


Elasticity in 
atmpaphcn-«. 

1 

u . 

2 


3J . 

4 

4§ . 

5 . 
5i . 
G . 
Gi . 
7 . 
7§ . 
y . 


Height of 
ntercury. 

29.92 . in 
44.88 . . 
59.84 . V 
74.80 . 
89.76 . 
94.73 . 
119.69 . 
I.34.(>5 , 
149.61 . 
164.67 . 
179.53 . 
194.49 . 
■209.45 . 
224,41. . 
239.37 . 


Temperatuitj 
of Kah. 

. 212».0 

. 234.0 

, 251.6 

. 264.2 

. 275.0 

. 285.3 

. 293.4 - 

. 302.0 

. ‘ 309.2 

.. 316.4 

. 322.7 

. 328.6 

. 334.4 ^ 



Pressure on 
a sqiuire inch. 

. 14.61 lbs. avoir. 

21.92 
29.23 
36.44 
43.84 
51.15 
68.46 
' ^-76 
73.07 
80.37 
87.69 
94.99 
102.30 
" 109.60 
116.92. 


It i$ advjjsed that no direction their preparation entrusted to some 
shmUd he. given fur tlu$ compoalttfm competent person, who should be ,re- 
.oLthe htuble plugs or plates, but sponsible for the accuracy of their 
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fusing^ points. Tlie fittest place for 
them, all thing's being considered, 
is the npper surface of the boiler. 
Their proper diameter and thickness 
have not yet been ascertained ; they 
should be such as to bear the force 
of the vapdlir without risk of break- 
.ing, and, when the plate is fused, to 
leave tin apertiire sufficient for the 
ready escape of the vapour.~i4/iM. 
ffe Chimie, xxvii. 95. 


NATURAL. STANDABO OF LINEAL 
MEASURE. ^ 

Sir, —From the silence hitherto 
observed in your valuable ATogaEine 
on the subject of a Natural Standard 
for Weights and Measures, it'is pre¬ 
sumable your junior Correspondents, 
at least, may not he acquainted witli 
what is meant by. a natural itandurd. 

1 shall trouble you wiUi a few lines 
in coH.scqucnce” hoping they may 
excite a spirit of inquiry ; first pre¬ 
mising that a stundaro of length, 
weight, ■or capacity, is as much a 
desideratum in science as a pcipctiuil 
motion. In fact, it might be of 
more utility generally, inasmuch as 
it might, in some measure, alFord an 
iusiglit into first principles, which 
would be a standard of truth in all 
scientific investigations; whereas, a 
perpetual motion, without our being 
acquainted with the cause of motion, 
would add nothing to the correctness 
of science; and if such a motion 
were not controllable, it would an¬ 
swer no purpose whatever'as a time¬ 
keeper or as a power. 

Ily a standard of lineal measure, 
founded in Nature,i3 meant the length 
of any thing which is always the' 
same; from which to take our mea¬ 
sures for trade, and tq tithieh we r<‘fcr, • 
to prove the correctness of those 
mcaswes; so that, if these latter 
were all destroyed, the like could be 
again obtained by referring to the 
natural standard. Thus, were there 
a certain species of stones, or trees, 
or a single any thing whateve^ 
that, cither arnved at a certi^l^ 
height, and ivas subject to nei¬ 
ther increase nor diminution, or rfe- 
maiiied always the same in eny of 
its dimensions, the whole or a pro¬ 


portion of such *lilncn^il> 1 u would 
constitute the natural staiuVard, from 
whence to derive a lineal measure, 
with ^vhicll at all times to compare, 
and from which to renew our mea¬ 
sures, were they destroyed by acci¬ 
dent or time. 

Taking the length of this natural 
slaudurd, its half, fourth, or any 
other proportion, we. have a lineal inea- 
siirc' for alt jturposes; subdivision and 
inaUiplicatiuu of the same atford- 
ing iuctics and miles. From this, to 
deduce a meiisiirc of capacity, or 
measure for liquids, it is only neces¬ 
sary to take some certain proportion 
of the lineal measure, as the side of 
a cubical vessel in the clear; this 
proportion being established, like 
oU others for similar purposes, by 
statute, there would be no dillercnce 
in the vessels made for it, :md up dif- 
liniUy in proving their eorrecliicss. 
Perfect uniformity would tlierehy oh- 
tain in these respects throughout the 
kingdom, and statute measures, of 
all sizes, could be found by propor¬ 
tions and multiples of the length of 
the side of the adopted measure. For 
weight, take the weight of the, full 
contents of the cubical vessel of 
water at its maximum of density, 
and proportions of that weight give 
all imrior weights, lu this maimer 
may he obtained a measure of length, 
of capacity, and of weight, from 
having an invariable littem standard 
in nature. Tlie proposition is, where 
is such a stundarci to be obtiiined, 
all terrestrial liodics being subject to 
change nticeasingly ? 

Time is the adopted standard; hut 
time is caused by motion, as we 
should have no idea of time could 
existence continue, were there no¬ 
thing in motion. Time is as iiisepa- 
rable from motion, as motion from 
matter. Hence the motion of the sun 
in his orbit gives the tune, and ma¬ 
chines that move simpltaneoiisly with 
the sun ai'e called time-keepers; tlic 
(mrrecthess of which depcniis on tlicir 
Wnds pointing to the same mark on 
their dials every time the sun is in 
the same part of his orbit; which 
may be taken as a proof t!..ai the ve¬ 
locity of the sun is equal in any one 
orbit to what it is in another; and 
hence motion, or the cause of time. 
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and time, are considered synony¬ 
mous. Taking;', then, the length of 
a pendulum that vibrates with the 
proportion of the sun’s oriiit, which 
ajifrees with a second’s motion of the 
tune-keeper, that length is at pre¬ 
sent the natural standard lineal mea¬ 
sure, from which our various mea¬ 
sures of length and capacity, and our 
weights, arc or maybe deduced. But 
it has been found a matter of diffi¬ 
culty to osedHain the exact centre of 
suspension of the pendulum rod, 
wliich is indispensable towards deter¬ 
mining the precise length of that rod; 
hence I would suggest the following: 

From what has been stated, and 
due reflection, it will be found that 
motion alone prcscnt.s the means of 
obtaining a lineal standard which is 
fonndcrl in nature ; and that what¬ 
ever limited motion which corre¬ 
sponds with any divisibii of «the cor¬ 
rect time-keeper’s motion, will afford 
a determinate measure of space for a 
standard of length. Such might be 
obtained from the length of a plane, 
down which a cylinder rolls in a se¬ 
cond. But this atflwds no standard 
lor imitation, should it be lost. On 
the contrary, cylinders roll down 
planes of aitferent lengths in the 
same time, if they be proportmnal 
to the lengths and clevatioip of 
the planes they roll down; in which 
case there would he no knowing 
which is the length of the original 
plane that was ad(mted, after its loss 
or destruction. But as all bodies, 
no matter how different they are in 
volume or quantity of matter^ fall in 
equal times in vacuo, might not the 
length of space passed thruiigh in a 
second be ascertained with precision; 
and if so, would not that letagth be a 
lineal standard founded in nature, 
and always attainable } 

Some of your numerous Corre¬ 
spondents will, I hope, point out the 
misconceptions 1 -may nave formed 
on this subject, aud present the mat¬ 
ter in a clearer light* to those who 
may he led to follow it up: as a sti¬ 
mulus to such 1 would say, tliat the 


study of motion is that (»f the only 
acting power which nature possesses, 
and, as such, may lead to the most 
sublime discoveries. 

' T. H. Pasiev. 

ir. 

ARTIFICIAI. FUZ201iAEA. 

An excellent artificial Puzzolana 
is now prepared in France, by heat¬ 
ing a mixture of three parts clay and 
one part slacked lime, by measure, 
fur some hours, to redness. 


IMITATION CHINA INK. 

Dissolve six parts of isinglass in 
twice their weight of boiling water; 
and one part of Spanish liquorice in 
two parts of water, fliix the two 
solutions while warm, and incorpo¬ 
rate them, by a little at a time, with 
one part of the finest ivory black, 
using a. spatilla' for the purpose. 
When the mixture has been per¬ 
fectly made, heat it in a water-bath 
till the watbr is nearly evaporated ; 
it will then form a paste, to ivhich 
any desired form may be given, by 
moulding it as usual. The colour 
aud goodness of this ink will bear a 
cunmarisou with the best China or 
Indilh ink. 


CORRESPONDENCE. 

Coinniunicatlons received from—R. 
Bond—M. M.—AUquis—A Shipwiiglit— 
Philo—D. C.—Peter Q.—N. S.—VV. 
Young—J. W.—Old Suatnaii—Furnace 
—W. T. B.—Tempus—An Old Sexton— 
Mr. Amey—B. B.—Inquisitor—Neutral 
—F. A.—piaper—A Coiuhlnation Man— 
Dr. Jemuiet—A. D.—Oldstyle—Margaret 
—T. T.—Chemicus— x x S.—A Corre¬ 
spondent at Exeter^A Cornish Miner— 
D.R. - 


Communications (post poia) to be odrlres.'ied to 
tbe Editorial tliePamisheTs’,KMOHTaiid 
LaCEYj 95, Paternoster.row, London. 

I^teitby B. Bansuiir, Bidt-court, Fleet-street. 





iHtediJimcd' i$ta0a^ute, 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

No. 74.] SATUUD.4Y, JANUARY 22, 1825. _ [Pjic e 3rf. 

“ Whntf rcr busies tin* mind without eoTruptini; it, has at least this use, that it rescues the il.sy 
fiuin iillenuss} and be that is never idle will uotolten be found vicious.”--i>r. Johmvii, 
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SAND CLOCK—RAREFACTION OF AIR, 


SAND CLOCK. 

Sin,—Should the followintr do- 
soription of a Sand Clork meet your 
appruhutiuii, its insertion in your 
very interestinjf Alisccllany will 
oblige. 

Sir, yours respectfully, 

0. D. \V+8. 

I’arsoudrovc, Nov. 5th, 1824. 

Description. 

ABC Is a hollow tube, of either wood 
or nieial, and tilled %vith very diy sand; 
a small a])eitin'e at C permits the sand 
to escane into the bason, D. On the 
top of tnc sand in the tube is placed a 
weight, \V (lift. 2.1, to which a string is 
tied, witii a billet, p, at the other end, 
and which is passed over the axis, on 
whicli the pointer or index is fixed. A 
small cone on tlie axis, in whicii is a 
number of grooves for the sti'iiig to pass 
over, serves to regulate the string, and 
when once properly adjusted, will go with 
great accuracy. E is a lamp or candle 
placed on a bracket, to show' what o’clock 
It is in the night, in a sick-room or 
nursery, where a light is burned. FHs a 
honk to hang it up by, either against a 
wall or on a chair-back. 


RAREFACTION OF AIR. 


filled by the quicksilver asecutling in 
it. This result is unavoidable, and 
the circumstances producing it per¬ 
fectly intelligible: not only is exter¬ 
nal pressure on the upper orifice -of 
the tube lessened, but the atmos- 
plicre on the outside of the receiver 
IS completely separated from the in¬ 
cluded air, ancl thereby prevented 
from pressing on that air and on the 
aatending fluid: in a word, the mat¬ 
ter or proximate cause of pressure 
is taken away. But, in rarefi/ing air 
bif fire, the circumstances arc widely 
different. Thus, if lire he applied 
to the upper orifice of a tube, the 
lower end of which is immersed in 
water, the waterAvill ascend in the 
tube : hence it is conclusive, the air’s 
pressure is removed from the wbter 
ill the tube in some degree, and 
Iiencc the air is said to be rarefied. 
That these are facts, the ascent of 
the fluid renders indispntahlc. But 
why the water should ascend, puzzles 
me nut a little, as the utmosjihere is 
not separated by any rigid substance 
from the top of the tube, and the 
rarefied air over that top must Lie 
under the pressure of flic entire of 
the atmosphere above it. How is it 
that the rarefied air which is on and 


SiR,^—A Correspondent in your^ jn the tube supports the atmosjihere 
Magazine of most useful infonna- Dver it, .and yet is not pressed by 
ti(»n. No. 72, page 254, has given a that which it supports. If T weigh 
neat and correct exemplification of one hundred weight, and am balanced 
the rarefaction and pressure which by an equal weight in the opposite 
air is subject to. Perliaps the same, scale, and then take a tcu-pouiid 
or some other intelligent writer, will weight into my lap, the scale is 
do those of your readers, who, like pressed nothing less by my lap being 
myself, arc ignorant of abstruse mat- between the weight ami it, as it 
ters in science, but covetous of in- takes not less tliaii an additional ten 
formation, the favour of elucidating pounds in the other scale to form the 
the phenomenon of rarefaction in equilibrium. In the same light I 
cases where fire, as in tlie experi- take the atmospheric pressure over 
ment alluded to, is made use of. I the rarefied air, and cannot avoid 
can readily conceive how air becomes wondering how it is the rarefied air 
rarefied by reduction of quantity in averts the effects of the former from 
a given space. Here the matter is the water in the tube j for, if it press 
clear enough—lialf the cdhtents of the air away from it, it should press 
the receiver of an air-pump being the waterTjeneath as much, and keep 
taken away, the other half fills the it from ascending, 
receiver: ivhat remains is, of coiise- Your Correspondent says, “ When 
quciice, less dense and more attenu- the paper has burnt for a few se¬ 
ated, whicli constitutes rarefaction, cuiuis, strike the mouth of the glass 
iu this state its pressure is lessened, against the palm of your left hand, 
and a tube, having one end in quick- and it will remain firmly fixed to it 
silver and the other opening into for a considerable time.’* Pray why 
the receiver, would be proportionally not until the glass be taken olf the 
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hand ? ^Vhat subverts the rarefied 
state of the included and insulated 


air, 


Your constant reader^ 


T.IIartshorne. 


.TO improve gunpowder for 

BLASTING. 

Sir,— Havuig, some time since, 
had occasion to make some trials of 
the strcni(th of different samples of 
Gunpowder, and ruminating on the 
phenomenon of e.xpausion of air, tlic 
accounts illustrative of which I con¬ 
sider no way satisfactory, the ideas 1 
formed on the subject led me to the 
conclusion, that oil added to gunpow¬ 
der might possibly increase the ex¬ 
pansive power of the latter, and, 
upon trial, this appeared to me to 
be^ the case. I half filled a tin cylin¬ 
drical two-ounce snuff canister with 
gunpowder, on the to]) of which I 
poured some locksmitli’s oil; then, 
witli the cover on, I shook, tlic pow¬ 
der until the whole had become simi¬ 
lar in colour, and no appearance of 
moisture remained. On compara- 
* tive trials I found the oiled powder 
stronger than the same powder not 
oiled; but, not having a regular pow¬ 
der piroof, I was obliged to decide to 
the best of my judgment, which may 
possibly have been influenced by an 
inclination to flatter myself that 1 
had fallen upon a. discovery that 
might be productive of some general 
good. I am of opinion, from the 
appearance of the oiled powder, after 
long keeping, and although excluded 
froin air, that it deteriorates faster 
than powder not oiled. 1 judged 
so from its effects in the Are, as well 
as from its novel whitish appearance, 
as if some small degree of efllorcs- 
cence liad tgken place, which, if so, 
would be greater in a less confined 
situation. But, if the conjecture be 
not altogether imaginary, that neic/j/ 
oiled powder is improveii by the pr<»- 
cess. It is probable some advantage 
might be taken of the hint iii the 
application in mining, hut most par-- 
ticnlarly in the blasting of rocks. 

Being, in several instances, much 
indelited to the liberal communica- 
tious of your Corrcspondcuts, I take 
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this opportunity of throwing in my 
mite in return, and shall be iuo!,t 
happy at all times, as recolk'c-tuiu 
serves and circumstances present, to 
communicate whatever may apjtcur 
likely to be anywise useful—“ for 
good communicated, more abundant 
grows.” 

I am. Sir, 

Your obedient servant. 

Etcetera. 


RAISING WATER BY WIND. 

Sin,—^At one time of iny life I 
entertained strong and grand opi¬ 
nions of being able to tlisoovcr the 
perpetual motion, which, I need 
scarcely mention, I have not yet ef¬ 
fected ; but 1 have this satisfaction 
to boast of, that my tim'e and labour 
were not thrown away, as f learned 
much from my own misconjecturcs; 
that is, by persevering until I dis¬ 
covered wherein my errors of opi¬ 
nion consisted. 1 was inclined to 
think the discovery was to lie made 
by hydrostatic means, and, while 
under that impression, conceived 
that water might be raised by atmos¬ 
pheric pressure with less expense 
of power than is generally the case. 
It occurred to me that the pressure 
of the air on the top of an open 
tube might be diverted otlt of its 
vertical direction by means of a cur- 
.rent of wiiwl; and this conjecture 
was supported by the fact, that the 
pressure of the waters of the ocean 
IS no hindrance to currents of water 
rmining in all directions through tlie 
sea as the Giilph Stream which 
crosses the Atlantic Ocean affords 
sufiicient evidence. 'I'o put the 
•matter to the test of experimental 
proof, I filled a saucer with water, 
into which 1 put a glass funnel, the 
smaller orifice being above the w’ater 
about eight inches; then, having an- 
assistant to blow a pair .of kitchen 
bellow^; so as to make the wind pass 
over the top of the tube, we effected 
the desired object. I held the tube 
of the funnel with my hand graspctl 
round it, and let the nose of the 
bellows rest on thcshleof the upper¬ 
most linger. While the operation 
of blowing went on, my assistant 
raised and lowered the beUpvvs as I 
t2 
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tfave directions; and, nith tin* hand 
on which the h( llo\vs-i»ijJc rested, 1 
humoured the dii cction of tlic pipe, so 
as to prevent the wind doscciidiniT to 
the water in the funnel, and to cause 
the entire of the orilii'e of the funnel 
to be inclnded in the blast which 
■was passed over it. The result \vas, 
that the water ascended in the funnel, 
lilled it, and was blown over as Ion" 
as the operation of blowiii" was con¬ 
tinued. I next tried a thirty-inch 
Jiarometer tube, open at both ends, 
ar d the result was as before, only 
thy water started with much 
"renter rapidity than with the fnimel. 
The reason is obviously the insulli- 
ciency of the blast of a pair of small 
, bellows, and the difterence in cpiaii- 
tity of air to be removed from within 
the tuljcs. I tried the like experi¬ 
ment with a pair of smith’s bcllow's ; 
but these bcin" fixed to the fire, 
the blast was conveyed from them 
tlirouifh about eight .feet of load 
pipe, the length of which, from the 
bellows, caused the ^^ind at its exit 
to have little or no effect in removing 
the air’s pressure. These hints may 
possibly be improved on, for wdiich 
reason it is I request you will be 
pleased to lay them, before your 
readers ; in a future paper I may 
continue my observations on re¬ 
moving titmosphcric pressure by the 
wind. 

Jkrkigan. 


OALVANISM. 

Sir, —Galvanic Klectricty is an iiite- 
.resting subject, not only in a philosophi¬ 
cal, but in a medical [Kunt of view', a.H it 
is represented to be the most etficient 
stimulant at present known for the re- 
inuvul of disorders indicating a general 
or local deficiency of nervous energy; 
such as palsy, deafncs.<i, obstinate cos- 
tiveness trom torpidicy of the liver, &c. 
The j»rofes.<!ors of galvani.sm, &c. hold 
out cxpeotatioiKsof removing snch dl.sor- 
ders, by six w’eeks’ application of this 
philo.sophical remedy, at, I believe, a 
guinea per week. Now, if to this be 
added the expense of a rc.'ddeiice iu Lou¬ 
don, your mechanical rcadci's in the 
country will obviously, for t he most part, 
be utterly unable to at'ail thctiisch’cs of 
a rcijicdy, liowcver real, so di.^pensed; 
and if tlu-y read the books which h.ive 
been publushcd on such .subjects, they 
will Had some of thcni; at least,- less cal- 


culiiU'il to teach them the proper mode of 
applvii*;; gahanlsm, than to point out the 
resifleucc and the successful practice of 
galvai^iP doctors. 

SuiPBeing the case, perhaps the less 
opulent among your readers may some 
of them be gratified to learn tiie fmida- 
lucutal principles of galvanism at a.small 
c.\i>ciise-, 1111(1 such is tlie object of the 
present coniiiiunication, both with re¬ 
spect to myself and others. 

A galvanic tron.gh may be made of 
beach, w’ell dovetailed together, and 
painted, both with a view to preserve the 
wood, and to insulate the. galvanic fluid; 
all oily and resitiou.s substances being 
non-conductors of electricity. In the 
sides and tlic bottom of the trough 
iiiu.st be made grooves, about oiic-cighth 
of ail inch deep, to receive the edges of 
tlic gab anic pairs of plates, and to retain 
thciii firmly in tlieir places, leavingspatts 
between them not exceeding tliree- 
cigliths of an inch. 

The inside of the trough must be co¬ 
vered with cement—as one pint bees¬ 
wax and two pai t.s resin ; and the plate.s 
iuu.st he put in w'lieii liotli they audtiic 
e-cment are hot, so as completely to in¬ 
sulate tlie cells or spaces between them. 
A hot wire, or other co|ivenieiit instru- 
iiieiit, most be used to perfect the cc- 
ineiitiiig process; and the eeinent imist 
finally be scraped from tlic sides of the 
jilatcs, as it may be pre-sunied their pow'cr 
IS diminished in proportion astlieyaie 
rovered by'auon-coiiducting substance.* 
'flic pairs of platc.s, a.s most of your 
readers may be aware, consist of zinc 
and copper soldered togetlier, at least 
along their upper edges, w’hicli arc ex¬ 
posed to view, the other edges being 
covered by tlie cement. 

The copper plates maybe almost as 
thin as possililc; tlie zinc plates being 
most exposed to oxidation, 1 imagine 
they ought to be from 1-lGtIi to 1-1‘JtIi 
of an inch thick; they nii^y be cast, or 
obtained'in plates, lu placing the dou¬ 
ble platc.s in the trough, cure must be 
taken that all the similar metals may be 
to the right or left, so as to form a regu¬ 
lar series of copper, zinc—copper, z.iiic, 
&c. alternately. Tliis being (Voiie, when 
the cells are nearly filled with water, aci¬ 
dulated with (say l-30th [tart) of sul¬ 
phuric or muriatic acid, the po.oitire 
electricity will accumulate toward tlie 
zinc end of the troiigli, and the negative 
electricity will be exTiibited, of eoiirse, at 
the opp().site extremity. The .sides of the 
trough should be raised nearly three- 
fourths of an inch •above the tops of the 
metallic plate.s, to facilitate the ]iouting 
on and regulation of tlie ocidjulated 
water, and the tiuugh should be well 
riiiseilwhcii put asi<fc, to prevent any 
uiineecssury oxidatiuii of the zinc plates. 

The trough being charged, the gal¬ 
vanic influence, either in shocks or a 
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roll tinned current, inav he passed flirongh 
till* l)()dy in various (lin.-rtious (even at 
the same limej by metallic comiauuica- 
tlons with any of the cells toward the 0 |j- 
lH)site ends ot the trough. As the epi¬ 
dermis, or outer skin, when dry, is a 
iion-cuiiductor of galvanism, it should he 
mahed witJi a solution of salt and water, 
by means of a wet sponge, or leather, or 
metal plates covered with leather, stnd 
hoiind to.the body, when necessary, by 
fillets, &c. The effects will be foutiJl 
very different, according as tlie parts 
operated upon are more or less sensible 
or muscular. Flashc.s of light will .np- 
jicar in the eyes, and a peculiar taste 
will be perceived, if almost any part of 
the head be galvanized. Operators 
should be eareful not to ^urss more iliaa 
the ])ower of ten or twclw plates, at first, 
through the ears, as they will find it pro¬ 
duces a very peculiar, though generally 
a momcmary sensation of giddiness. 

Now, ns my object is paitly to giro and 
partly to obtain infurmation, 1 hope some 
of your more cxperioiiecd and intelligent 
Correspondents will be so obliging as to 
answer the following quciies, and to 
communicate any other information on 
thi.s subject which they may deem inte- 
resling to your readers in general;— 
What is the usual size and number of 
the plates employed in medical giil- 
vanism ? Wilkinson, in lfc!04, employed 
fifty or sixty pairs. 

• Is there any better mode of conduct¬ 
ing the fluid through the skin than what 
is'described above? I propose this 
query, because some professors hold 
forth the cxjiectatiou of administering 
galvanism without causing any pain or 
nuea.siuess. Whether this can be per¬ 
formed by any otlicr means than using 
few plates, and such as are of small di¬ 
mensions, I know not; but it is a fact, 
that a series of thirty double plates, tw'o 
iiiclies square, often cause a pungent 
pricking sensation in the sliin, in some 
parts, which few would choose to en¬ 
dure for'maiiy moments in succe.ssion. 

As the magnetic influence has an evi¬ 
dent alliance with galvanism, and as 
they have been used in conjunction to 

I troduce some curious rotatory machines, 
beg to ask your philosophical readers,- 
whether any cireular galvAiiic troughs 
have been constructed, with a view to 
jirove whether, if suspended, the influ¬ 
ence of a magnet would cause them to 
rotate ? 

Is it known whether a large scries of 
magnets, immer.'jed‘at their extremities 
in separate glasses of pure or acidulated 
water-, after the nianiier of Volta's expe¬ 
riments, exhibit any galvanic power on 
romiecting their e.'ctremitics witli the in¬ 
terposition of'parts of living animals, 
Ac.? 

I’rofessor Hare, of Pennsylvania, states 
that the galvanic powei'i-s much iucrcaseil. 
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even without insulation, .by niflosiug 
plates of zinc in a kind of vopper vase, 
open at top and iMittuui; and Sir H. I lavy 
has proved, that a email |date of iron oi- 
ziiic will luevciit the corrosion of a renj 
lai'ge surface of cojipcr exposed to tin- 
action of sca-watcr. The coiisidcratiou 
of these circmiistanccs induces me t» 
ask, wlifther it has liccu proved by expe¬ 
riment howfartJie thickness, or tlic ex¬ 
tent of surface, of the copper plates, in¬ 
fluences tim galvanic power, independ¬ 
ently of a cori'cspoudcnt alteration m tlio 
])lates of zinc ? 

Tlie modus operandi of tlie galvanic 
fluid seems to me to be so completely 
uniiiteiligible, that it may be reasonably 
])i-esumcd, that great discoveries jet re¬ 
main to be made in this line by those 
who make it tlieir ambition to pi^ into 
tlic mysterious secrets of nature. 

I am. Sir, yours, &c. 

T. B. 


PEIIPETUAL MOTION. 

Sir,—I f the foUoAving observa¬ 
tions (which were made by me many 
years since on a slip of paper, Avliile 
perusiiijv some works relatinaj to the 
controversy of finite particles, and 
which lay unnoticed in a drawer, till 
accident a few days ago brousfht them 
to light) be worth your notice, 1 am 
sure they tvill meet with your atten¬ 
tion. 

I am. Sir, yonrs, &c. 

£!sperance. 

Dec. 1813.—Thd theory of a finite 
quantity of matter being composed 
of an infinite number of particles, as 
to the truth of which mathematicians 
are divided in opinion, may perhaps 
be compared to that of perpetual 
motion. For mathematicians, on the 
othcr'sidc, say, it is a contradiction 
to suppose any thing of finite dimen¬ 
sions can be composed of infinites, 
which certainly appears correct in 
principle; yet, on the other hand. 
It is-argued, that no certain number 
of parts of which anv matter consists 
can be supposed, iviUiout having an 
idea of a greater nninlier, even ad in^ 
Jjiiitnm. On the same ground, al¬ 
though no certain time can be pointed 
out which forms the maximmn of the 
movement of machinery, ucrcaii any 
length of time be conceived without 
an idea of greater extent, to which, 
by inOrcasiiig either the moving 
power, or tHc complication of the 
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iiil'c'rlor niirls, llic motion may 1 ) 0 , 
(.•tUT'ioil; yet perpetual mol ion, as a 
mechanic principle; is visionary.— 
Query, will this at all ox])laii\ live 
subject which has liccn so lonj^ con- 
trovcrlcil, as it proves the maiu- 
tainers of both sides of the question 
to be to a certain defjree riy^ht ? 

Tlii.s argument, oi’ cour,se, tdhidcs 
to engines, where:«mechanical powiir 
is tlte moviiiff force, and not a che- 
mie.il j)ower, as the tdcctrical pen- 
iluliiin. 


THE BALANCE. 

Sir,—Y our Correspondent O. It., paR(*. 
2.11, who is so nuich “ surprised" at 
C. U.’s inoiitioniug the sinaiilar ))ropcity 
of the lialrUice, will do!d)le.“>.s l)e .st 11 
more siirpri.si’d when he is told, that the 

iea.Nou” wJiidi bo has found “ so 
clear,’’ is not the rrasoii of the »‘frcct 
slated by C. D. Ho will, porliaps, won¬ 
der still’morc vvlicn it i.s made known to 
him, tlial to produce tbo effect men¬ 
tioned i»y C. D., the pressure may be ap- 
])lied any where between tlie pivots of 
the two scales; and his cye.s will be ex¬ 
tended still wider with astoniBhment 
when he is informed, that a pressure in- 
tin itely great, exerted in the way he de¬ 
scribes, will not incrciLse the ineight one 
grain! All this may be very puzxlinc to 
G.Ih, but it is neverthelcs.s true; and 
unless G. B. can discover and will ac¬ 
knowledge his error, I nni.st do liiin the 
favour (unless undertaken by some more 
al)le Correspondent) to prove, to bis en¬ 
tire satisfaction,'lliat he knows nothing 
whatever about the matter he treats so 
confidently in page 2.^4. 

You must allow me a few more lines 
to e.\pn:ss my unqualified disapproba¬ 
tion of the style of writing I have here 
adopted; but it is the style of G. B., and 
he cannot jii.stly complam of what he en- 
deavoiiis to infiict. We are all esMiutially 
ignorant, and he who is less wise than 
his neighbour is surely sufllcicntly unfor¬ 
tunate, without being insulted by the 
contempt of Jiis superiors. 

I am, Sir, yours, respectfully, 

S. Y. A YOUNG Engineer. 

[We think onr “ Young Engineer” 
judges .severely of the lityle of G. IJ., and, 
at any rate, imitates it- but too well. 
Another of our Correspondents (W. L.) 
remarks, “.that if by pre.ssing upwards 
We arc to ’ understand pressing per- 
prndkulnrhf upwards, |ig!un.st the |H)int 
of the beain from wliicli the scale in 
which the man stands is sus^ieiidcd, 
the assertion is not correct; for it 
i.s evident that the force with which 


tlieiiian presses pcrpciulieularly upwards, 
will, by its reaction, act upon tlie scale 
with bill an equal force, as action and re¬ 
action arc eiiual and contrary. I snj)- 
jiotc.” he continues, “ the ])roposilioii 
slioiilii liave been stated as follows, the 
truth of it ill which shape is deintm- 
stiated by writers on mechanics:—If a 
man pl.iced in one scale of a balance, 
and eoimterpoiscd by weights in the 
other, press upwards, by means of a 
stick or otherwise, against any point in 
tlie beam, except that from which Hie 
scale i.j suspended in wiiich he .stands, he 
will pieponderale.”—lii>. 


ARTIFICIAL STONE. 

Mr. Joseph Aspdin, of Leeds, has 
taken out a Aiteiit for a new mode 
of pnxlueinjj an Arlilieial Stonc^ or 
Cement for the covering of* Build¬ 
ings. lie calls it I’ortland (Jemciit, 
from its rcscmlilanee to I’ortlaml 
.stone ; its coinponciit parts ’are as 
follow:—A given quantity of lime¬ 
stone, of the kind usually employed 
for mending roads, is to be pulverized 
by beating or grinding, or it may he 
taken from the road in a pulveriy-cd 
state, or in the state of puddle: tliis, 
when dried, is to he calcined in 
furnace in the usual way. A similar* 
quantity of argillaceous earth or clay 
is tlicti to be. mixed in water with 
the calcined limestone, and tlie whole 
perfectly incorporatml, ■ by manual 
labour or by tnaclunery, into a plavS- 
tic state. This mixture is then to be 
placed in shallow vessels for the pur¬ 
pose of evaporation, and is to he 
submitted to the action of the air, 
the sun, or the heat of fire, or steam 
conducted by pipes or flues umlcr 
the pans of evaporating vessels. 

This composition, when in a dry 
state, is to be broken into lumps of 
suitable sizes, and is then to be cal¬ 
cined again in a furnace similar to a 
lime-kiln, till the carbonic acid has 
been entirely expelled. The mixture 
so prepared is tJien to be pulverized • 
by grinding or heating, and, when 
reduced to a fine powder, is in a fit 
state for use, and with the addition of 
so much water as will be sufficient to 
bring it into the consistency of mor¬ 
tar, will, when applied to its purpose, 
make a compact and durable arti¬ 
ficial stone, equal to the Portland 
stone itself. 
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(ConVimed from page 234, No. 7LJ 


I'ROiiLiiiM IX. ABD be any llirce points not 

Tliree points being given, not in a in the same straight lino, it is re- 
straight line, to liiid the centre of the quirefl to find the centre an<l <lcsciibc 
circle that shall pass through these the circle through these poiuts. 
lioiiits. 



Join AB and BD ; then, with any 
opening of the compasses (greater 
tjian their half) from the centre. A, 
describe the arc, EF, and from tlie 
centre, B, describe EF to cross it in 
the parts £ and F; in the same man¬ 
ner from B and D as centres describe 
two arcs crossing one pother in G 
and II} draw the lines »F and GH, 
and produce them till they cross in 
C; then is C the centre of the circle 
required; and with CA, CB, or CD, 
as radius, describe the circle which 
will pass through the three points, 
ABD, as .was required. * 

Note .—The truth of this Problem 
is evident, for the line EF bisects AB 
(by Problem vii. Part ii.), and (by 


Theorem iv. Partii.) the line EF is 
drawn from the centre of the circle, 
as it bisects the chord AB; and the 
two lines EF and GH both tending 
to the centre of the circle, they must 
meet each other at the centre. 

It may be here observed, that in the 
actual construction of this Problem, 
it is unnecessary to join AB and BD, 
or to draw the lines AC, BG, and 
DC, and I have only introduced them 
that the truth'of the Problem may 
be manifest. 

PROBLEM X. 

Having a circle, or segment of a 
circle, to find its centre by means of 
a square and mitre square, without the 
use of compasses. 
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Let ABG be Ruy civclc, or part of 
a circle ; apply yemr sipian* so that 
the iiitcriuil cdjre of the bhidc and 
stock shall touch it, as at A and B, 
»is shown ill the fiiyuro; then take 
your mitre sipiare,' and place it at 
the aii^le, J>, of your square,* and 
draw a line alonw its edije, as DG, in 
the circle; now the line 130 must 
])ass through the centre of tlic cirede, 
for it bisects the chord, AB (by 
Theorem iv. Part ii.); now, if we 
move tlic Sfiunre into any other posi¬ 
tion, as shown at KHI, and draw the 
line HC with tlic mitre square, in 
the same manner as before, that line 
will also pass through the centre of 
the circle, and, consequently, the in¬ 
tersection of these line.s DC and HC 
at C will be the centre required. 

Note .—^'Phis Problem will be found 
not only of great use to cabinet¬ 
makers, for finding the centre of 
circles for fixing the pillars on tables, 
&c. and to the turner for recentcring 
a piece of work after it has been 
taken out of the lathe, and the ori¬ 
ginal centre is cither obliterated or 


cut off { but, to the millwright and 
•wheelwright, it will be found a very 
easy process for truly centering their 
work. 

It may be here observed by the 
workman, that, when the circle is 
large, it will lie dijlicult to find a 
scpiare or mitre bevil long enough, 
as in the figure here shown: 'the 
square must be equal at least to the 
radius of the circle, and the mitre 
bevil considerably more. I will now, 
therefore, show how that objection 
may be dismissed, and the operation 
performed with as much accurac.y 
•when the square is-not c(|ual in length 
to the radius, or the initrc bevil not 
b)ng enough to reach to the centre 
of ithe circle; but it will be neces¬ 
sary to observe that the stock and 
blade of the s(juarc must be equal in 
length to each other, or 1)F must be 
lupial to DE, and though DC may 
not be long enough to reach to the 
centre, it will tend to it, and the line 
drawn by it may be continued Ity 
means of a straight edge. Now, in 
order to show how this is done. 



Let ABEF be the circle, and let 
ADB be a square, having the blade 
AD equal in length to the stock BD; 
apply it, as shown in the figure, so 
that Its ends meet the circle in the 
points A and B, and, with a mitre 
s((uare, draw a line in the direction 
DC, wiiich will tend to the centre of 
the circle; in the same manner apply 
the square to any other part ot the 
circle, as at EF, and draw CC by 
the help of a mitre sijuare; then the 
inl^rsectiun of these two lines (or, if 
necessary, produced), DO aud GC, 


is the centre required; for, though 
the blades of the square do not form 
a tangent to the circle, as the line 
DC bisects the angle ADB, it bisects 
the line AB (which is a chord to the 
circle), and (by Theorem iv. Part ii.) 
passes through the centre. 

Hence a useful instrument may be 
constructed applicable tothecentery 
of all circular work, but which, I 
*think, is not in general use, though, 
some years ago, I constructed one 
for my own use, and it was much 
approved of by several workmen who 
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used it at that time. I shall, there¬ 
fore, describe its construction, which 
is very simple, being but aT square, 
whose slock is a portion of a circle. 
Let ABC be the stock made of one 
piece of hard 'vood well seasoned,^ 
the extremities of which, at A and 
C, should have a small piece of har¬ 
dened steel ulhxed so that it should 
not be subject to wear by use; into 
which stock the blade, BU, is te¬ 
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nanted, so that AB is exactly equal 
to B(’, and tat the same lime perpen¬ 
dicular or square to the chord A(l. 
It is evident that, from what has 
been advanced in the last Problem, 
if this instrument is applied to auv 
circle so that the parts A and' (l 
touch it, the blade, Bl), will pass 
through the centre of the circle, 
and, by two applicutious, the centre 
will be found. 



It will be seen by the w'Orkmau 
that two or three of these instruments 
will he necessary where stocks shall 
be of dittcrent curvatures, and blades 
of different lengths, to answer for 
different work. 

I used to call this instniincnt my 
centering square, and shall only ob¬ 
serve, that if I have described an 
instrument that^is now in general 
use, I must crave your pardon for 
occupying your pages unnecessarily, 
and the mechanics* for their loss of 
time in reading that which they arc 
already well acquainted with. 

G. A. S. 

{To be continued.) 

MANUFACTURE OP GAS TUBES, ETC. 

Mr. Russell, of Wedneshury, has 
acquired a deserved celebrity for his 
mode of manufacturing pipes “-ud 
tubes of malleable iron. The fol¬ 
lowing is his description of the pro¬ 
cess he employs:—He provides iron 
plates, previously rolled to a suitable 
thickness, and cut into strips of such 
length as may be found desirable to 
constitute one piece of pipe or tube, 
the breadth of the strip correspond¬ 
ing to the circumference of the tube 
intended to be formed. 


The sides of the slips arc then 
bent up by swages, or otherwise in 
the usual’way, so as to bring the 
two edges as close together as pos- 
.sible. 

This bent iron, or imperfect tube, 
is then introduced into a blast fur¬ 
nace, and, when brought nearly into 
a state of fusion, is removed and 
placed under a tilt hammer, for the 
purpose of welding the joint. The 
anvil, or the holster fixed into the 
anvil, upon which the tube is to he 

{ ilaced, has a scmicyliudrical groove 
brmed iii it, and the under side of 
the hammer has a corresponding 
groove. Tile imperfect tube is now 
slowly passed along under the tilt 
hammer, and, by "a succession of 
blows, the cd^es of the plate-iron 
become welded from end to end, and 
the tube rudely formed. TJic action 
of the tilt hammer is efl'ceted ns 
usual; it vihrute.-! upon pivots, and 
by the rotation of a wheel with pro¬ 
jecting arms or cogs, which strike 
successively upon the end of the 
hammer, it is raised, and, fulling liy 
its own gravity, produces the repe¬ 
tition of lilows. 

When the edges of the iron have 
hecii thus completely weldcfl from 
end to end, the tube is to^be again 
heated in a furnace, as before, and 
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tlion passed tlirmijfli a jiair of ijroovcd 
rollers.^ Those rollers may tvavc se¬ 
veral oimilar grooves suited to tubes 
of lUtFerciit diameters. The end of 
the ttibe, iinincdiatcly as it conies 
out from between the rollers, is met 
bv a conical or egg-shaped core, 
jiiaced at the extremity of a sta¬ 
tionary horizontal rod, which egg- 
shaped core enters the open end 
of the lube, as it advances from 
between the rollers, and by sliding 
upon this core the internal part 
or bore of the tube is formed to 
the exact diameter of the core, and 
rendered perfectly smooth, its exter¬ 
nal form being determined by the 
grooved rollers. 

The advantages of this mode of 
manufacturing tubes and pipes of 
wronglit iron, for conveying gas and 
other pur]>uscs, are, that the internal 
and external surfaces of the tubes 
are perfectly cylindrical and parallel 
to each other, and the irregularities 
occasionally arising from scales and 
other obstructions are altogether 
avoided. 


SIR HUMPHRY DAVY’S COPPER 
SHEATHING. 

At a Meeting of the Royal Society 
on the 13th Inst., when it resumed 
its sittinjfs after the Christmas holi¬ 
days, the Learned President informed 
the Fellows, that the accounts which 
had appeared in the Papers, of the 
failure of his inode of protecting 
Ships* Bottoms, in the case of the 
SarnarangjWerc wholly without foun¬ 
dation ; and that the results were, on 
the contrary, of a most satisfactory 
description. 


NEW WARLIKE MISSILE. 

Sib,—- 1 sha^ be happy to sug¬ 
gest, for the opinion of your readers, 
through the medium of your widely 
circulated Magazine, a plan for ren¬ 
dering more formidable our ships of 
war in close fight, and for protecting 
the walls of fortresses against the 
danger of scalade. Every one must 
be acquainted with the destructive 
nature ofthclls thrown from military 
engine.?, and the dreadful effect an 


explosion causes among the cnciny. 
Jn close actions at sea they <’an 
scarcely he used at all, and, unless 
they cxploilc the moment they reach 
the enemy’s deck, they can be thrown 
overboard; and when thrown from 
the walls of fortresses, an enemy can 
generally avoid their effects by tliroiv- 
ing himself upon the grmma before 
an explosion takes place. Guns 
cannot be so pointed as to annoy an 
enemy much just uuder the walls ; 
it is, therefore, desirable to invent 
some instrument of war to supply 
these defects, and I humbly conceive 
that the following drawing and de¬ 
scription may not be uninteresting to 
your readers. 

Nautici's. 





Description. 

B is a charged shell, of a pear form, 
fastened by its minor extremity to a han¬ 
dle of wood six or eight feet long. C is 
a tube full of holes inserted in the shell, 
and extending frem one extremity to the 
otlier, charged with powder, D is a pow- 
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iltM* OH the pci’cussiou fasteiu'd 

to itM l(»wcr (^urfare by auy 8iui])lc con¬ 
trivance. When used, nothing niorc is 
wanted than to hurl it with precision to 
the spot wanted, cither from the walls 
of a city, or the inain-ma.st of a ship. It 
niu.^t fall by its own gravity on the point 
(It when it will iitetaully explode, and 
it would produce elFects amongst the 
troops which may be more Civsily con¬ 
ceived than dc.scnl)cd. 


LONDON IMPROVE.MENTS. 

Sni,—Ilavinjr noticed, in one of 
your late Numbers, some observa¬ 
tions on the Improvement of Imndon, 

1 am induced to ofler, to the proper 
Authorities, some hints respecting 
one project that seems to tarry in 
the execution. An Act Of Parlia¬ 
ment has been obtained for the re¬ 
moval of Fleet Market, and I have 
never heard of any other step relating 
to it being adopted except the raising 
the requisite supply of money, vi/.. 
180,000/. at three and ahalf per cent. 
A site of ground w'hercon to build 
the Workhouse belonging to the 
Jyondon liibcrty of the Parish of St. 
Andrew, Holborn, and a proper spot 
for a burial-ground, in lieu of those 
to be removed from Shoe-lane, have 
been advertised for, but, as I believe, 
w'ith very little success. The removal 
of the Market is but one step towards 
the long-projected scheme of^ an 
opening from Holborn Bridge into 
ihe great North road; but, instead 
of its being the first, I conceive it 
ought to be the last step. 

Ill effecting most of the great im¬ 
provements in London, too much 
money has usually been expended, 
liy beginning at the wrong end. In 
tlic present instance, had a proper 
site been first inquired for, where to 
remove the Workhouse and burial- 
ground to, the offers of suitable situ¬ 
ations might have pointed out that 
which it is my present purpose to 
submit. All the ground immediately 
hehiiul the frontage at Holborn 
Bridge is covered with houses and 
huUmngs of little comparative value 
—survey Chick-lane and nU . its 
courts and alleys—look into Field- 
lano.'hut don’t trust yourself to enter 
it; Great Siaffron-hili, its lateral or 
cross streets, lied Lion-court, Caro¬ 


line-court, and manv such like plaec-s, 
are they not crowde.d with a popu¬ 
lation that is a terror to the city of 
London, and the more so as it ia situ¬ 
ated in the centre of it ? livery day, 
and on the Sunday in particular, the 
occurrences supply eases of complaint' 
at the oHioe in Hatton-ganlen. Here 
is a most ample field for improve¬ 
ment both of the convenience and of 
tlic morals of the metropolis. J.iet 
all this extent of ground be cleared 
of its rubbish, viz. Iniildings an<l 
people, and there will he foimd the 
reeptisite convenience within, to re¬ 
move the Workhouse and burial- 
ground, which now impede the exe¬ 
cution of tlie measure the Legislature 
has sanctioned. I will further sug¬ 
gest that the ground to be cleared 
inightsupnly sites for a Fleet Prison, 
for a I’enitentiary or House of Cor¬ 
rection, and other public buildings ; 
all of which might be erected upon 
an unity of design that would con¬ 
duce to the ornament of a thorough¬ 
fare through the metropolis, as ivell 
as to its convenience. 

I am. Sir, 

Your humh'.c servant, 

C. I>. 


INTERMITTING STREAM. 

Sir, —As I consider your Miiga- 
zine a vehicle of information in 
various branches of natural philo¬ 
sophy, as w'ell as in that of mere 
practical mechaaics, permit me, 
through this medium, to call the 
attention of your scientific readers 
to a phenomenon which periodically 
• appears in the neighbourhood of 
Croydon, and which is now to be 
seen in its most interesting state. I 
allude to a stream that, at certain 
times, breaks from the side of a hill 
in Marden Park, riot far from God- 
ston, and which continues to flow for 
six or eight weeks, and then cn^cly 
disappears. It is a received opinion 
in the neighbourhood of this stream, 
that it flows only once in seven years; 
it has, liovvever, flowed twice, and 
that too in great abundance, within 
the last five years, and is evidently 
dependent upon the quantity of rain 
that falls, and not upon any given 
period of time. 



liS-l diagham op the primitive colours j by mu. c. iiayter. 


'riic rise of this stream is not the 
only peculiarity that bch)Ui(s to it: 
its progress is equally singular, for 
it advances under ground till it has 
completely saturated the earth in its 
<*ourse, and may he seen boiling, or 
gently hubhling, from every pit and 
hullu^v, at a distance of a mile and a 
luilf or two miles in advance of the 
|•u^reut lltat appears on the surface. 
The ^vutcr i.s beautifully tnmsparcat, 
and of a bluish ciist, very much re- 
sendding the sea at a distance from 
land. 

Jiike other periodical springs, this 
is pnibably <*onnected with some re¬ 
servoir of water in the neighbouring 
hills, which, when tilled to a certain 
extent, will continue to discharge 


itself through some passage rcseiu- 
hling a syphon, till the \Wiolc or a 
uertain part of it has escaped. When 
the water falls as low as the end of 
the passage immediately connected 
with the reseiToir, it will tlicn cease 
to How till again replenished to the 
same extent by the rains sinking 
through the pores of the earth. 

Having often had impiiries ad¬ 
dressed to me concerning this perio¬ 
dical stream, you will, Thope, allow 
me, through your widely circulated 
Magazine, to inform those who feel 
at all interested in such a phonorac- 
noil, that it may now be seen within 
a mile of Croynon, and triwed to its 
source in Manleu Park. II. 

Croydon, Jan, lOtli, 1823. 


DIAGRAM of THE PRIMITIVE COLOURS; BY MR. CHARLES IIAYTER. 
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Sir, —^In the vear 1810,1 invented 
wy Equilateral Hiagrain of the three 
primitive Colours (see Mechanics’ 
Magazine, p. dl4, vol. ii.), so com- 

f iosed as to produce the sraiJn colours 
ty the three primitives only, which I 
lent to the publisher of a small book 
on the art, us a part of a plate of 
diagrams which formed the fron- 
tispieoc. 

^ In 1813, I published my first edir 
tion on I’enpective Drawing and 
Painting, wherein I introduced the 


above diagram, as it stands in the 
14th plate of that work; when a 
gentleman, disputing my claim, 
brought me the manuscript of Har¬ 
ris’s hook on colours; which work, 
although in print, and dedicated to 
Sir Joshua Reynolds, I had never 
heard of; but, to my great satisfac- 
tiou (for my book was published), I 
found Harris no forwarder than all 
others that I had or have seen on 
that point of illustration which should 
prove how the three prbuitives were 



MECHANICAL DIFFICULTIES. 


to be disposed, so as to give thcsci'en 
colours thereby. Ya this I am 1)ouu<l 
in truth to say, that had Harris’s t\vo?i 
diagrams been like the one which 1 
have (for ought I knozc) invented, I 
inight liavc been silent on the sub¬ 
ject without loss to his readers, for 
ills letter-press is both clear and 
conclusive. But as soon as he has 
told us that the red, blue, and yel¬ 
low, will produce green, orange, and 
pui’ple, he gives us the first diagram 
of tlirec equilateral triangles: here 
we see but the three colours and 
black ; we are informed of the com¬ 
pounds which may be produced, and 
then a second diagram is given, like 
the first; but the tints introduced 
arc green, orange, and purple, with 
a black centre, as before. These 
three, we are agaui informed, pro¬ 
duce (by mixture of two together) 
brown, olive, and slate tints, which 
he cxplabis by circumscribing his 
diagram with circles and subdivi- 
.sions (according with my 4th dia¬ 
gram, plate XIV., first edition, for 
iiic rvimilivcs), and passing the co¬ 
lours gradually round, out of one 
into the other, till, in each interme¬ 
diate divi.siou l)elween any two prin- 
cipnt colours, the declared produc¬ 
tion is certainly found (if well co¬ 
loured). This method certainly does 
show the practitioner howto makctlic 
tint he may require, but the root of 
the matter is not clearly displayed 
by his two centre diagrams. 

This left me triumphantly easy 
^vith regard to tlie advance i had 
made, and I saw no further illustra¬ 
tion nece.ssary, otherwise I should 
not have repeated my second and third 
editions without an endeavour to at¬ 
tain it. Still Mr. Harris’s “ brown, 
olive, and slate tints,” appeared to be 
wanting to make my pet-invention 
complete, which I am so fortunate 
as to have accomplished by the pre¬ 
ceding Diagram, figure 2. 

This diagram might be draNvn at 
oMc stroke vf the pen, if it could -be 
guided perfectly. 

Let it be understood that my ori¬ 
ginal diagram still comprehends the 
whole that has been advanced by my 
ultimate scheme, if my third para¬ 
graph of Letter xvr. be received as 
a practical guide to using the colours 


on the 4th diagram of my phtc on 
colours, in cither edition. 

I remain. Sir, 

Your obedient serviuit, 

C. H. 

IG, Bnckingham-place, 

Fortlaud-roau. , 


MECHANICAL DIFFICULTIES. 

What is the cause of a piece of 
paper or wood remaining stationary 
^vhcn floating on the top of the water 
in a basin, when the basin is turned 
round ? Tliis, perhaps, may be con¬ 
sidered a simple question, but the 
cause is unknown to the writer. 

W. S. K. 

iSia,—As I find by your very use¬ 
ful Magazine, that those like myself, 
who have but little opportunity or 
time for study or scientific pursuits, 
but wliose callings stand greatly in 
need of both, derive much informa¬ 
tion from the subjects therein in¬ 
serted, and are most liberally per¬ 
mitted to express their deficieneies, 
which others as kindly take tlie 
troulile of replying to, m whieli, in 
my humble opinion, consists imieh 
of the utility of your little, l)nt very 
valuable inisceHuny, I rcuuest the 
favour of your allowing the follow'ing 
questions to appear, each of which 
has puzzled me exceedingly, without 
iny being in the least ca[»al)Ie of arriv¬ 
ing at any satisfactory reason why it 
is so. 1 have looked into Chambers’s 
Dictionary, and find no more tliioi 
what my fellow-workmen told me 
before, and, like them, I take the 
matter of fact, as it answers in our 
trades; but I could wish-^ucli to 
know the causes: and 1 mist that 
some of your cnlighleucd Corres¬ 
pondents .j^vili be so obliging as to 
furnish me and my brutlicr mecha¬ 
nics with clearer notions respecting 
them that we at present possess. 

1 st, In one of your Magazines it 
is mentioned, that an additional pint 
. of water will burst an iron-bound 
hogshead, if full, provl'luil the pint 
be coiulueted in a tube wliieh enters 
the hogshead lo a sufficient height, 
'lliis is no more than the truth, and 
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is a proof of the rorrectness of the 
law in hydrostatics, that the pressure 
of water on the bottom of a vessel is 
as the height of the water, but not 
as its bulk.. I would wish to be in¬ 
formed how it is, that the water in a 
tube, of half an inch diameter and 
ten feet in height, is more powerful 
than one of three inches diameter 
and five feet in height, when it is 
deal* that the one of greatest pressure 
contains many times less water than 
the other. 

2nd, Every one knows, that one 
pound will balance twenty on the 
steelyard, and yet I cannot conceive 
why it should; attraction being, it 


is add, as the quantity of matter, 
and attraction, or be it gravity, being 
«ever susx)ended, but always acting. 
l)istanee on the arm, I know, makes 
the pea balance a greater weight on 
the other arm ; but why distance 
should make the pea heavier, is what 
puzzles me to conceive. 

3rd, Is it on the same principle 
that, the longest leg of the syphon 
runs, or what pidls the water down 
one leg, and not the other ? I have 
often strove to make the short leg 
mn, but it would not; nor do I know 
the reason why the other should be 
inure good-natured. 

+ \V X. 


ANSWERS TO INQUIRIES. 


NO.7O.-ARC111TECTURAI. DRAwiNO. Number of your useful Magazine. 

Sir,— I think the following In- It is a'n improvement on that de- 
strumeut will answer the purpose of scribed by Nicholson in the Carpeu- 
“ Finical,” mentioned in the 60th ter’s Guide. 
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bcoi'tl) ; b, tlie stock of tlic instrument 
moi-iiml to rmive the bbide c; the 
murtiee must be long, to admit of its 
being used, as fig. 2; c, the blade, with 
sevm al holes to receive, the thumb-screw, 
</, v^ich secures the blade at a conve¬ 
nient distance and angle. 

e, Thesiiderofbrassor iron, work ingin a 
dovetail groove (the point should be steel, 
and .screwed into the end of the slider) ; 
j[, a .short tube, to receive a pencil screwed 
into the slider, in which arc several screw 
holes to suit dilTerent distances, which 
must be gri'ater than the pi-ojcction of 
the moulding. 

Fig. 3 shows the edge of the stock, 
with mortice for the blade; also the 
thuinb-screw. 

To take the .sinking in the pluncccr, 
the steel point must be unscrewed, and 
fig. 4 useil in its stead. 

1 am. Sir, yours, &C. 

Nov. 12tli, 1824. A Carpenteh. 


NO. 88.—DYEING IVORY SCARLET. 

Make, a ley of wood ashes, of 
which take two quarts ; pour it in a 
pan upon a pound of Brazil wood; 
to this afld two pounds of copper 
filing's and one pound of alum : boil 
tlie whole half an hour, then take it 
oft’ and let it stand; into this put the 
ivory, anti the longer it continues in 
this liquor the redder it will be. The 
same process and dye will tlo for 
l)onc, and will make either of a fine 
coral red. A. B. C. 


ANOTHER RECEIPT. 

Sir,—I n answer to your Corre¬ 
spondent’s inquiry. No. 88, in Num¬ 
ber 72 of the Mtchnnics’ Magazine, I 
beg to hand you the following Re¬ 
ceipt for Staining Ivory Scarlet, 
which I have usett for many years 
with invariable success; and wliicli, 
with slight alterations in the quanti¬ 
ties of uie substances employed, Avill 

} )roduce on ivory all the different 
lucs between the pale orange and 
the dark ruby or purple. 

The ivory must first he highly po¬ 
lished in the usual way, with soap 
aud water and powdered chalk, on a 
linen rag, and rubbed dry with a soft 
linen cloth. 


To make the dye, take half an 
ounce of the best cuchineal and two 
drams' of cream of tartar, and a bit 
of alum about the size of a qut; grind 
the cochineal and alum to a mode¬ 
rately fine powder in a glass orWcilgc- 
wood mortar, mix the cream of tar¬ 
tar' with them, and tie them up 
loosely in a piece of fine muslin; put 
this little hag into a eonimon white 
basin, with a /tirge pint of soft water, 
and immerse the busiu inasaucepan, 
or other convenient vessel, full of 
water, so as to form a hath, aud set 
it on the fire to boil; then steep tint 
ivoiy for 30 or 40 seconds in dilute 
nitnc acid, of such a strength as to 
be rather unpleasantly acid to the 
taste; wash it well for five or six mi¬ 
nutes in clean water, stirring it all 
the time with a wooden spoon; then, 
with the spoon or a pair of wooflen 
pliers, put it immediately into the 
basin containing the dye-liquor,taking 
particular care" not to touch it with 
the fingers. As soon as the licpior 
becomes hot, the colour (which will 
now be a crimson or ruby colour) 
will strike into the ivory. To ren¬ 
der this colour scarlet, have ready a 
saturated solution of tin in strong 
nitro-muriatic acid, which must be 
cautiously dro])t into the dyeing 
liquor, until the col our becomes such 
as may be desired.* If too much of 
the solution of tint be added, it will 
produce an orange, or almost yellow 
colour; but the scarlet or ruby hue 
may be again restored at pleasure, 
by adding a few drops of the carbon¬ 
ate of potash (shit * of tartar of the 
shops) dissolved in water. When 
such a colour is obtained as may be 
wished, the work must be taken from 
the liquor with the spoon or pliers, 
and rolled up in a clean cloth until 
cold, to prevent splittS^g; when 
cold, itrmay be polished with a hard 
tooth-br|ish, next with a brush a llt- 


* It Is a good plan to keep a bit of fine 
scarlet cloth to compare your work with, 
in order to insure having a good colour. 

‘t- Any chemist will make the solution 
of tin ill tlic uiti'O'inunatic ac'id; but it 
must be made with the strongest nitric, 
not nitrous acid, and it must lie perfectly 
saturated. 
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2m 

tie softer, and the smallest possible 
ijuantitv of sweet oil. 

The best possible varnish for hard 
n'ood is a sort of French polish, sold 
by Messrs. Holtzaptlel and Deyer- 


lein, 64, Charing-cross, under the 
name of lacker fof hard wood. 

I am. Sir, yours, &c. 

An Amateur Turner. 

Norwich. 


INQUIRIES. 


NO. 89 .—CHESS-MEN. 

Sir, —Being about to make some 
Che.ss-men, and intending to cast 
them, 1 have been induced to solicit 
the favour of the admission of the 
following question in your widely 
extended Journal. I find brass will 
be too heavy for my purpose, but 
wish to know if any of your (Jorres- 
pondents be in possession of a 
recipe for making a composition rc- 
senibling ivoiy, and what it is? and 
if so, what dye will stain it red and 
black ? 

I am. Sir, 

Your obedient servant, 

, Inquisitor. 


NO. 90.— DEMACNETISINO STEEt. 
What process is necessary to take 
from Steel its Magnetic power, with¬ 
out the application of heat ? 

J. S. 


NO. 91.— CLEANING GOLD. 

In cleaning Up common Gold after 
soldering, we often find it of a very 
liglit colour (even better quality gold 
is the same). What is the best mau- 
iief of cleaning (as, no doubt, it is 
the pickle which causes the effect) 
in order to restore it to its former 
deep colour ? 


CORRESPONDENCE. 


The inventor of the Cycloidal Chuck,' 
described in our 72<I'NtAubcr, will please 
inquire at tlic Post-office, Stockton, for 
a letter (intended for him) addressed 
C. C., Norton, near Stockton.” 
nie letter of “ A Young Mechanic” 
rctpiires reconsideration. VVe .shall de¬ 
cide upon it next week. 

Communications received frofti—A. 
H. Rowan, Esq.—A. B. C.—Ignoramus- 
-M. J.-W. S—J. G. H.-C. H.— 


T. M. B.—T. Ilartshorne—Jacob hfo- 
rine—C. C.C. C.—An Engraver—A Lover 
of Goodlliiiigs—A Stage Proprietor—A 
Constant Reader—C. D.—Stultusr-A 
Constant Subscriber—Major. 


Coiamunications (post paid] to be .addressed to 
U>e Editor, at tlie Publishers’, KNIGHT and 
LACEY, A), Patemostci-row, London. 
Printed by B. Benslsv, Bdlt-conrt, Fleet-street. 
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“ Knowledge dwells 

In heads replete with thoughts of other men; 

Witdom, in minds attentive to their own. 

Knowled|;e, a rude nnprolitnble mass, 

The mere materials with which Wisdom hnilds, 

Till smooth’d, and squar’d, and fitted to its place, 

Poes but encumber whom It seems t’ enrich. 

Knowledge is proud, that he has leam’d so much; 

Wisdom is humble, that he knows no mure,” Cowper. 
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L>y() 

I.MPROVEMKNT ON IIADLEY’S 

QUADRANT. 

Sii!,—I loRjr wished to call 
the i'.tU'iJiouof younimiicrous read¬ 
ers lo rm iittcmill at an Iinproveracnt 
ill Hadley’s Quadrant. It ODiisists 
of an tulditioiiul suspended 

from the slight vaiie in such a manner 
that the fciii'faeo ^liall he in the line 
of Hieht dirocicil from the vane to the 
eentre of the horizon ;jlass. The 
n’^jfeHo Ire gained by this is, that 
w’lion the reflected iraasfe of the sun 
or other celestial body is brought 
iK'iiriy lolhe horizon, \hc image of 
sueli hodv is also .seen in the sus¬ 
pended glass, and, a.s the index is 
moved forward, the two reflections 
appear to meet each other, and the 
instant they come into contact, you 
have only* to read off the angle, 
wlilch will be the altitwle of the 
siin or moon’s lower limb above 
the apparent or visible horizon.— 
’rin: i’lslnmient was cutntsted to me 
for e.vaminiition; but I find that it is 
imoor^sible to see. the contact take 
]dace nnlo.ss the eye be elevated a 
little above the true line of sight, a 
jicqicndicular slit being made in the 
•sight \anc for that purpose ; this, of 
course, must give an erroneous result, 
if the eye be kept at tlie proper point, 
botli images lanish before the con¬ 
tact van be oliscrvcd, and this, in my 
opinion, is the great dilliculty to be 
obviated. If any of your intelligent 
(Correspondents can do this, I am , 
certain every British seaman will 
gratcfidly acknowledge the obliga¬ 
tion, as be will thereby be enabled 
to got the sun’s altitude at a time 
when the. ti iic horizon cannot be de¬ 
pended on. 

I have endeavoured, as well as I 
am aliic, to give you a sketch of the 
•jinnlraiit, with the improvement al¬ 
luded to. 

Description. 

is the Ih'c of direct sight, or liori- 
/(rtifal line, to which any ccle.stial body 
must be rdiected. 

C, tlie surface of the additional glass, 
W'litcb is laid on the top of a brass cy¬ 
linder, cccc, and nnscrewsat ee, where¬ 
by flic glavss is held tight at the iioints, f i, 
of t}ie cross bar, by which it is .suspended 
by a ring, rf, vvhidi turns in the cross bar 
like u swivel. The glass is a piece dark- 
stained, for the sun; for the moon and 


•stars, white; or, instead of stained glass, 
a |ncc(* jiaiiited Iilack uiiderueatli, so lliat 
there may be but one iTllectiun. 

D, the sight vane, with tlie horizontal 
and perpendicular slit. 

K, the siteculuui of the index refiectiiig 
the sun, S, into the horizon glass, O, 
and thence along the line of sight on tlie 
face of the suspended glass, C. 

F, the index bar, which shows on the 
arch the sun’s altitude. 

Lli, tlic limbs of the instrument. 

hh. The holes for the sliades, which 
arc here omitted to prevent unnecessary 
confusion. 

HO, the line of sight, when the eye i.s 
directed through the upper part of the 
imrpcndicular slit,when the image of tlic 
sun can be seen in the suspended glas.s, 
but not in the horizou glass, distinctly, 
as the lower limb is too low to observe 
the contact. When the eye is kept in the 
line, AB, tlie image can be distinctly 
seen in the horizon glass, but nut in tlie 
suspended glass, as it is clear the surface 
of that glass makes no angle with tlic 
|)oint of sight, being parallel tlicreto. 

Should you consider this design 
wortJiy of a place in your Magazine, 
and any of your readers be induce*! 
to ofler any remark upon it, they will 
render an essential service to seamen 
generally, and 'an assistance to the 
]>r()jector of the plan, who is a work¬ 
ing mechanic. 

I am. Sir, 

Yours respectfully, * 

J. S. 


STEAM NAVIGATION—COMPOSITION 
OP FORCES. 

Sir, —It is astonishing how little 
interest the Problem proposed by 

E. S. 0., page .'J81, vol. i. has excite*!, 
although, in my opinion, there has 
not been a question propose*!,' from 
,thc commencement of the Magazine 
to this date, of equal importance. J 
long expected that some of those 
gentlemen who entered so kc*Ti1y 
into the discussion and merits of th*' 

i fraud arithmetical question, would 
lavc stepped forward with solutions, 
and not have resigned it into the 
hands of a humble mechauic. It 
appears from the experiments of 
Bossuet, in company with D’Alem- 
bwt and CoiSdorcct, who undcrt*>ok 
a series of experiments on the rcsi-^t- 
ance opposea to the motion of ves¬ 
sels in water, that the resistance is 
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as the square of the velocity. Seve¬ 
ral other philosophers, both ou the 
Continent and in liritain, have come 
to the same.conclusion; we may, 
therefore, consider the fact as esta¬ 
blished. From the law of the com¬ 
position of forces, if any force pro¬ 
pel a body tlirouffh a given space in 
a given time, and if, then, another 


in town (who, by-lhc-byo, i'. in gene¬ 
ral a pretty regiilar ^ori, of iVllow) 
omitted sending me, un'.il 
thelast and previous week’s Is in ■ bers 
of your Magazine. 1 Ini i. bo-.v- 
ever, this letter njay be i-i lii.e- I'.-: 
publication on Satnniiiy nei'l, iied 
that the following ob'servet'-'i'^ miw 
be a siidicient answer to yon” Cor- 


n iUlU M .. 

force equal to the first is made to respondent’s qucdlions : 

act upon the body in the same right pjjjjt_\v;i[ patent machitiei y 

line, the velocity will be doubled. «• - -‘ ’ 

But this is only to be understood as 
applicable to bodies moving in an 
unresisting medium; therefore the 
resistance of fluids being as the 
square of the velocity, the velocity 


effect a saving ot 30 per cent. 
Answer—/ g<Hiriin{(r. it. 

Secondly—Is Ibis trn.'? inid, if 
true, how is this to be eu’e< U'<! ? 

Answer—1 am most uli'in;;' to 
show the said machiii. ry at v.ork to 


aqunm ui luc vciuuiy, wik sliow the saifi maciun. rv acv.or^ u» 

will be expressed by the square root any person who in.iy (Vel iiielbici! lo 
of the sum of the squares of the visit my factory, and f Iwi'C a cm - 
given velocities: hence it is evident, victlon of tin; truth of what, i h - vc 

aC «rykl nVti ^ . 1 , 1. .. .... ..1 


if we put a = to the velocity com¬ 
municated by steam, i •= to that 
communicated by the wind, and v = 
to the com pound v elocity, we shall 
have V ~ + i>^; which formula, 

applied to the present case, will give 
u = = 6 2 = 8-4852. 

In the above solution the wind has 
been supposed a constant force; but 
that not being the case, a small de¬ 
duction must be made on account of 
the increased velocity of the vessel, 
it may also he -worthy of remark, 
that two forces acting in the same 
right line, in a fluid, produce the 
same effect that they would do if 
acting at right angles to each other 
in an unresisting medium. The above 


asserted to such penst n’b juibiiU!’!!' 

Thirdly — Is liw silk so 
tured equal in qniility to t >juI ^ »S1H 
is made by the prcs.-.it lu-.i.-kb’'-* v i 

Answer.— Decidedly s.qit /Mu-.i.i r.m- 
sequenco of the t vci!;;!".s r:'' r.. 

larity of the twi-d wbicb the lb; . ..d 
receives, which pafict d '-‘i-: j by 
no other known method, cui ii. ac¬ 
complished. 

Now, Sir, in p.RM-uTing fb.-e ab'.vo 
queries, I have b- u rj.livji’ !i'i;r.’ 
laconic than I 


t/dionvi- 


•.It 


have been, had yo.; - t-'m-.-eqio:. 
thought proper to t ('ii-.uU . io o.i iiv 
subject previous to his 
forward in so public a lua.n.' ■; C 
have, therefore, addrcs-setl .'U; i .m- 


formuials'equaUy applicable to the swers to liiin alone. I can, bo .. -.t, , 
l.w^ «nrt of R IL’s iiiuuiries. page have no objection to take a(iva:ic.’,|?i 


lUlUiUiOi JO —~ —— — 

last part of R iX.’s inquiries, page 
208, vol. HI. 

I am. Sir, 

- Your obedient sen-ant, 

D. Screw. 

Sheffield, Dec. 25tli, 162i. 


mb. llADNALl’a PATENT MACIIINEBY 
FOB THE MANUFACTURE OF OB- 
GANZINE, ETC. 

Sir, —Tn your Number of the 8tU 
inst. I observed a few queries on the 
subject of my Patent Machinery for 
the Manufacture of Oyganziue, Sew- 
ing Silk, &c. I certainly should 
have made a point of replying to the 
said queries sooner, had it not unfor- 
tuuatelyhappened that my booksdlcr 


of the present occasion to ma'vC 
generally known the nature a ;(1 c\- 
tent of ray improvcinciitM iji t’;c 
throwing or silk. By a rcfcr(’..i’(' to 
my spcmfication, dated 18tliicb., 
1823, a full and clear dcKcrip.i 


:i Ui 
"lice 


my inventions will be foil 
that period, however, 1 have iren 
led to adopt (to the cxcluriun c/t t’.c 
other plans) figures (J • 

as being of tliemsclv(>.i suiriciei.t loi 
accomplishing my object. 

In the manufacture of orgr.nrouo, 
according to the usual proccs.i, ati 
the silk has bdeii wound from the 


* See drawings acconipanying the .s^e- 
ciflcatioii. 
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liaiik or bkein, t/irce operations are 
necessary. 'Ihc same arc also neces¬ 
sary for the inannfueture of sewing 
silk, after the silk has ]>ecn wound 
and properly sized (what is generally 
called doubled), according to the 
strength or thickness of the thread 
reipured. 

The first of these three operations 
is, to twist or spin the single thread 
of the silk intended for organzine 
on the combined thread.s of that in¬ 
tended for sewings—this is done hy 
one vuichine. 

The second opcralitni is, to wind 
or double two or more, as circum- 
stajices require, of these twisted or 
spun threads together—this is done 
hya second mnchine. 

The third operation is, to twist 
these threads together the contrary 
U'ay to their original spin—this is 
done by a third Machine. 

I’he method f adopt entirely docs 
away with two of these operations, 
and with the inaohincry and room 
which is necessary for their accom¬ 
plishment. Jiach machine that I am 
now working is about six yards in 
length and f»ne yard in width, con¬ 
taining spindles, which are so 
arranged as to complete the maiiit- 
faclure of either orgunzine or sewing 
.silk at one operation, or any other 
description of cord that may be 
wanted. 

"According to the observations I 
have made, it requires about twenty 
turns per inch for sewings of an ave¬ 
rage size, and from eight to twelve 
for organzinc; therefore, if the 
spindles revolve, say 2000 times per 
minute (and 1 have now one mill 
working at the rate of 4000 times 
per minute), each spindle will throw 
off in that time 100 inches of sewing 
silk, or of organzinc from 166 to 
250 inches per minute. From this 
statement the length and the weight 
of silk that may be manufactured 
in a given time may be easily cal¬ 
culated. 

J 11 answer to your Correspondent’s 
query as to my terms, &c.—they are, 
to receive, annually, oiic-third of the 
actual dlUereuce in the saving be¬ 
tween this and the common iuethud, 
deeiued upon and arranged at the 
time of the granting of the licence ; 


the purchaser, of course, paying for 
the machinery. 

hly solicitors in town are, Messrs. 
Allsop, Parke, and Freeth, 63, Inn- 
cohi’s Inn Fields,^ frdm whom all 
requisite informatiou may be oil-' 
tained; as also from my agent, Mr. 
Abbott, 14, Walbrook. 

1 am. Sir, 

Your obedient servant, 

Rich.vkd BxYUNAll, Jon. 
Lcck, 18th January, 1825. 

I had almost overlooked the F.S. 
of your Correspondent, as to my 
madiinery being adapted to the ma¬ 
nufacture of silk for lace—there is 
no doubt of it; as to tram, read my 
specification. 


^SOME ACCOUNT OF THE L.ATE M. 
* fJUI.VAND, ANO OP THE IMl’OKTANT 

niscovEnv made by hi.m in the 

MANUF.ACTURB OP FLINT GLASS 

FOR LARGE TELESCOPES. 

It has long been a dc^sidcratum 
among opticians and astronomers to 
obtain glass adapted to the manufac¬ 
ture of lenses of large dimensions for 
Telescopes. Notwithstanding the 
great labour and expense bestowed 
upon them, all experiments for that 
pnrjiose had till recently proved 
fruitless. AVithiu these few years, 
the obstacles which impeded its at¬ 
tainment have been surmounted, and 
lenses have been made of a perfectly 
homogeneous glass, without striic, 
or any other defects, and to the ex¬ 
tent of even eighteen inches in dia¬ 
meter. This iiiiprovemcnt, which 
may he considered of great moment 
to science, as it will enable opticians 
to construct instruments of rniieh 
higher power and more complete 
cihcacy than thosehitherto employed, 
and afford to astronomers a greatly 
extended range of observation, has 
been attributed by some persons to 
M. Franenhofer, a celebrated opti¬ 
cian of Bavaria. Feelings of justice, 
however, have inducea a generous 
lover of science (who has favoured the 
public with the initials of his iiniiie 
only—C. P. d. B.) to publish a trans- 
' lation into English of a paper read, 
some time ago, before the Society of 
Physics ami Natural History of Gc- 
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ncva, wliicli shows most satisfactorily 
that it is to the ingenuity and perse¬ 
verance of a humble mechanic of 
Switzerland, of the name of Guinand, 
that we arc really indebted for the 
accomplishment of this important 
object. 

** Nearly seventy years,” says the Me¬ 
moir, “ have elapsed since this interest¬ 
ing man, now on the verge of fourscore, 
and residing in a remote village among 
the mountains of Neufchatel in Switzer¬ 
land, was employed in assisting his fa¬ 
ther as a joiner; and his present luanucr 
of reading and writing shew that ho 
scarcely oiitained the first rudiments of 
education. At the age of thirteen or 
fourteen he became a cabinet-maker, 
and occupied hiiuself chiefiy in making 
clock-cases. 

“ At this period he had become ac- 
(piainted mth a buckle-maker who lived , 
in his neighbourhood, and of whom he 
learned the art of casting and working in 
various metals, which enabled him, about 
the age of twenty, after once witnessing 
the process, to attempt the construction 
of a watch-case; having succeeded, he 
adopted the occupation of a watfh-ca.se- 
inakf r, which was then very lucratii'e. 

“ Having constructed clock-cascs for 
M. Jaquet Droz, he had an opportunity 
of seeiiijT, at the house of that celebrated 
mechanist, a very fine English reflecting 
telescope, which appeared to him ex¬ 
tremely curiou.s and iiUereRting, Those 
instruiiu'nts were at that time very rare 
in Switzerland, e.spccially among the 
inonntainH. M. Guinand was then in 
liis twentieth or twenty-third year, and 
it cannot be doubted that tliis circum¬ 
stance, in itself unimportant, iiist turned 
his mind towards that subject, to wliicli, 
encourat>(*d by success, iie afterwards 
more ]jurtjcularly devoted himself!. 

“ lie thfit as it may, M. Guinand 
having exj)res.sed a wish to be allowed to 
lake'to pieces tins telescope, th.it he 
iniglit examine it in detail, M. Jaquet 
Hroz, who had noticed the dexterity of 
tlio young man, kindly gave liiin per- 
inis'lion, and, with ccpial gond-nature, 
ndieied liim from his apprehension of 
being unable tojmt it togctticr again, by 
taking that task upon himself If it should 
prove too diflicult for him. Thus encou¬ 
raged, M. Guinand took the instrument 
to pieces; accuratelymcasurcd the curves 
of the reflectors and glasses, and after¬ 
wards readily put it together; thou avail¬ 
ing liimself of the few notions of metal¬ 
lurgy which he hiid gained from his 
li-iend the buckle-maker, as well a.s of 
tlie experience he liad acquired in cast-# 
ing oriiaineuts for clock-cases, he at- 
tcin])tcd the construction of a similar te¬ 
lescope; and his second experiment .suc¬ 
ceeded so well, that on a cominirativc 


trial of his own instrument with that 
which liafi been its model, in presence 
of a great number of persons, it wa.s im¬ 
possible to determine to which of tliem 
the preference wa.s due. 

“ M. Jaqnct Droz, surprised at this 
success, asked our artist what treatisfi 
on optics he had followed a.s his guide; 
but he was still more surprised when the 
young mail told liiiii that he wu.s not ac¬ 
quainted with any; he placed one in hi.s 
hands, and it was not until this period 
that M. Guinand studied, or rather de¬ 
ciphered (for, as we have already ob¬ 
served, he reads with ditliculty) the jirin- 
ciples of that science. 

“ About the same time occurred ano¬ 
ther fortunate circumstance, in itself as 
trivial as the former. Having been al- 
way.s weak-sighted, he found, when he 
began to make watch-cases, that the 
spectacles, which had hitherto answered 
liis purpose, were no longer of service ; 
and being directed to a jicr^on whose 
glasses were said to have given gi cat sa¬ 
tisfaction^ he obtained a pair which 
really suited him no belter than the 
others; but by looking on while the)r 
were in progrc.«s, be learned the art of 
foiming aiKl polishing the lenses. He 
therefore undertook to make spc.-tacU‘S, 
not only for hini.selt, but for vanoii^ othei' 
persons, who pronounced them excellent. 
This new acquirement he found very ii.«e- 
fill in his larouritc piinsnit; and he 
ainnscd liimself in maimf.irtnring great 
nunibersof telescope.! of au inferior qua¬ 
lity, for which he made the tubes him.self, 
generallvof pasteboard. He also studied 
the sinafl number of works he w as able to 
procure, which treated on subjects cou- 
uected with optics. 

“ iMeanwhile, the ingenious and im¬ 
portant discovery ot acliroinatic irlasse.s 
was beginning to siircad; and baring 
reached that country, it could not tail to 
be very interesting to M. Guinand, w ho 
listened with avidity to ail that lie bcaiil 
oil tb's subject. W! Jaqnct Droz baving 
procured ona of tliese new gliissc.s, per¬ 
mitted M. Guinand, as in the iiist.uiceof 
the reflecting telescojie, to take it to 
piece.!, and to .separate the lenses. It. 
will readily be conceived, that the pur¬ 
pose ot the latter wa.s to atieinpt the 
construction of a similar insti unient; hut 
in this he was impeded by the diliienity 
of ])rocuring gla''.’‘cs of different i elrae- 
tive power. It was not until some jeara 
aftenvaids that an acqiiaiuianco of hD, 
M. Recordon, having proceeded to Eng¬ 
land, where he obtained a patent lov liis 
invention of self-winding w.itches, wiiieli 
were then in great reiiuest, bumglit him 
from that country some t'.at-gla.s.s; and 
though the specimen was much .striated, 
he tumid means to manufacture from it 
some tolerably good achromatic glasses. 
Having obtained supplies of this material 
on various occasions, and havim; seen 
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of I Cl- srlasscs beside-* those of M. Jaquet 
ih'o',, in- ascertained that flint- 

jil.iss, not extremely defective, is rarely 
to he niet witii. 'I'lius convinced of the 
of procnriii!; it of thatqna- 
l:'v wiiich lie ardently wished to obtain 
for ^he eoiistniction of his telescopes, 
ni'd havimi;by bi.s various lalioius become 
Slinkieo’ly sliillod in tlie art of fusion, 
li ' I'leitrii ill Ivs blast-furnace the fraq- 
ini'r.is <n' this diiit-qlass ; no satisfactoiy 
iv>iaf was olilamed, hut he discovered 
Iioiii-jonie p.irticlcs of lead, which re- 
.lyiiwied (liiiiiiq the process, tliat this 
Ti \ ttii V\ il; * a eoiivtitucnt in the roniposi- 
1-' 1 -of llint-qla-'S. At the time of this 
fi-'t expel iiiient he had attained his 
t 'l'ry-f;uii o^- thirty-sixth year.^ 'J’he 
ar.i:-iit desire to ohtaiii some of this glass 
iki M iiid.ieed hiiii to collect, from the 
•I 'k iTut wdi-'is he was able to piocure, 
mu-!i notions of theniistrj ns might be 
useful to him in l,is attempts at vitiiliea- 
tio.i; Olid diiiii!<T six or .‘■even years, 
(ii-uii iri-<4 to liyu) he employed apart 
oi'!e-reninqs in difl'erent e.xperiments, 
ui'-iiiii:; .it c.icli timein hi-i bla.st-fimiace 
tune or ffi.ir imiiiids of gla.ss; lie took 
(Oi *, ill eceiv experiment, to note down 
ih'j sa’istnnco and propoilions of his 
romh” .nil.ns, the time of their fusion, 
and, ii' .irly as possible, thedegioeof 
■'(-.ir to vlik’i ‘C Ii.vl snhk'cTe.l them; 
i.KMi, !)j an atlcutivc f.xaiiiination of the 
ves’ilts of !‘;s e.'';'ei‘iiiier.ts, ho eiidea- 
v.i rod to di'Co.i r ihe cau'es which bad 
.cicd bi' prodiie* < defective, iiiord-*!- 
, ;ill! I'.'i-rkt oitv'ate tiie:n on n’snlisc- 
ij'ieij* t la.' iVliilc oeeiipied in rlieso jv- 
Hvii'c'ies, be deirre-l a. ■ tionq iucMitive 
to ;i'.' »‘yoi!( fron- ilie prices wiiich 
he -iidi-j toi d to ii.i o been olfored tor 
this «!(•^ deia'oiin b\ diiro'-ciit ac.uleioies, 
and ». -;ecially by i!u; lioyal t^oeiety of 
Iiondon, a copy «d' whose piopusals was 
j'"o''iin'd for him. At a iat-T period he 
also Icrii iicd, in a more (lositbe manner, 
Irorri tiic rtatemeiits dven in the first 
vi'iimif of the nihl'H ihr’im firitunnique, 
the ulnio.st total impossibility which cx- 
i -tail oj pi ocnriiiqtlint.-qia'ss exempt from 
.stii.o; oil thi.s iinprcs.scd him with the 
iiii;;3r('Uico of the discovery at which he 
V. 1' aiming, and stimulated him in the 
P'lrviiit. 'J'iie.se exiieiimcnts, however, 
j' n.'e, as he olxserved, on too small a 
‘ eJ! provrd fruitless, 

“ .M the ago of forty and upwards, 
JiT,:.i.. relidqnlshed the trade of watch- 
c.'''i’-i!ia‘:er i or that of maker of bells for 
ji")',!’er.', fit that rime very lucrative 
f-■ ii( e be could make a.s many as tweiity- 
in -. , i a day, for wliicli he wa.s paid five 
u-'ie- {.irh;, -he resolved to prosecute 
b.s iM.iciimeiits on a more extended 
scan- Having piiichased a piece of** 
promid it) a Hitircd place on the banks 
of tiie liver bo'ibs, near the IJrcnct.s, 
ivliere hiscstalilisinnciit Is at present .si¬ 
tuated, lie constivcted, with bis own 


hands, a furnace capable of melting at 
one time two hundredweight of glass, 
and .settled there with Ills family on a 
very economical plan, in order to dedi¬ 
cate all hi.s eaniiiigs and le.isure to new 
uiul expensive experimente. 

“ His perseverance, however, had to 
overcome many untoward accidents, 
which would probably have deterred nicxst 
persons from continuing the research. 
At one time his furnace, which he liiul 
not been able to construct with the re- 
qui.sitc precautions,.threatened to burst 
while heating, and he was obliged to re¬ 
build it with materials procured from 
abroad; at another time It was nut until 
after having employed several days, and 
con.suiiied much wood in heating it, that 
he noticed an cs.sciiiiiil defect in its con¬ 
struction, which obliged him to suspend 
the iiielting. .Sometimes bus crucibles, 
wlilch he had jirocured at great expense, 
or inuniifactured himself, cracked with¬ 
out his being able to discover the cause, 
ami the \ itreoies matter escaped among 
the aslic.s, and was Jo.st. After each of 
these trials he was obliged to employ a 
longer or a shorter interval in earning 
tlie means of siil)si.steiicc, and of pui - 
chasing wood, and the necc-ssary mate¬ 
rials for lii.s furiiiice, lii.s eriicibles, and 
his glas-'. These finitlc'.s attempts dis¬ 
couraged him on some occasions, but mi 
others excited him so as to deprive him 
of rest, and he laedituted il.vy and niglil 
on the juobable causes of the accidents, 
and on the means of obviating them. .-M 
leiiiftli, however, he obtained a lilock 
{cdiut: ol glass, of about two huJ-'Ired 
\V(‘itr!it; having sawed tiii.s block veiti- 
eailv, he poHshcil one of the sections, in 
Older to examine what had taken piaee 
dining fusion, and *iie following wore 
the appent'aiiee.sOn the upper siirlace 
of the vitreous matter tliere were many 
little semi-^lobiilcs, which had the a]i- 

f ioaraiice or drops of wafer, terminating 
»y a thread or little tube of greater or 
le.ss depth, at the extremity of which 
tliere was a small spherical bulb.' The 
cause of this appearance was, that these 
diops and tubes consisted of a denser 
kind of glass than the rest of the block. 
In another part there arose from the bot¬ 
tom of the crucible other cylinders, or 
tubes, terminating also in a kind of 
swelling or bulb; these hud a lioilow 
appearance, because they were formed 
of a subscaiicc less dense than the rest of 
the glass; aud, la.stly, here and there 
were seen specks, or grains, ending with 
a tail or train of a substance also less 
dense than the rest of the mass in 
which they floated; these, on account 
of their appearance, he dcnoniiiiated 
comett. 

“ Hie original cause of tlie non-homo¬ 
geneity of strongly refractive glass being 
once ascertained, the question wa.s, how 
to remedy it i and it wiis here in parti- 
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ciilar iliilt M. Giiiiiiinil Jiad great obsta- 
elcs to Hurimiuiit. 

“ Here we would srladly relate tlie iiii- 
iiicrous cxpei'iiiieutii by vliich M. Giii- 
luiud at length accoinpli.Nlied his grand 
diMVivcry; hut as it sMIl serves to pio- 
enre for him .some compensation for his 
ialmurs, we sliould be iinworltiy of the 
«'4Uifidence he hasrepo.sed in us, were we 
to enter into any detail on this stibjeet. 
AVe sliall therefore only stale, that after 
many expensive trials, cl. Giiinand 
having been so fortunate as to obtain 
glass of which some parts were iterfecily 
]iornogciiemi.s, and therefore destitute 
of tliosc striae, or threads, from whicii 
Hint-glass is .so rarely found free, he rc- 
lleeted on the different circtinj.stanee.s 
whieli in this e.vperimeiit might have 
contrihuted to so happy a restdt, so that 
ill suliseiinent attempts lie obtained 
iilock.s of glass possessing laigerpoition.'i 
of homogeneous sitbstanee, and at lengtli 
lie lias almost arrived at a eerUiinty of 
obtiflning, in tlic fusion of fiom two to 
four hundred weight of glass, at least 
one-half of tiiat substance perfectly ho- 
uiogeiieons, and consequently fit for 
o|)l!( a] iiiirposes. 

“ Ihialile to make any fiirthcr pro¬ 
gress, lie arlinit.s that liis proees.ses have 
not yet attained all the perfection whieti 
luiglit periiaps be desired; but as he lias 
by these means sueceeded in nialiing 
. disks, perfeetJv liomogeiicous, of twelve, 
and in one instance even of eighteen 
iiiehes in diameter, and Inaving no doubt 
that, in operating on a grcati'r .scale, he 
might easily he able to obtain one of a 
di.unetcr doulile or triple the extent of 
those last-mentioned, lie justly cou- 
clurie. vbat his iirocess has at length 
rc'inoved the obstacle which the noii- 
hmiiogcneiiy of Hint-glass opposed to 
tljc ednstruetion of large achromatic ob- 
jeet-giasses. 

“ Gninand having become acquainted 
witli Captain Grouuer, of Jicrne, an in- 
l(‘iuiant‘uf the mines, the latter had oc¬ 
casion in Bavaria to speak of his im- 
pruvcmeiits; and a short time after¬ 
wards, in 1H04, he a.sl{cd hiiu, on tlie 
part of iM. I'rauciihofer, the cliicf of the 
celebrated estabikshment of Hcncdlct- 
iicurn, fur some sjicciniens of liis glu.s.s. 
'I'lie letter of JI. Grouuer at once testi- 
li('.s the high esteem he had conceived for 
M. Gni'iand, and his earnest wish that 
hi.s di.scovery might be rendered useful. 
M. Franeidiufer, after e.\aniining tliese 
specimens, and requesting several fli.sks 
of the glass, wiis .so well satisfied with 
ilicin it.s to repair in person to Brenets,a 
distance of afiout 2fi0 miles, where he 
engaged M. Guiiiand to take a journey 
inU) Bavaria. Having arrived in 180.i, 
1i<> (leierruined to settle iliere; and during 
a residence of nine years he was almost 
solely occupied in the luunufacturc of 


gla.s.s. ft is from this ji.uio'i tint 
Kianenliofer’siicbrom.nicti iisc,> .• i.,,. .j 
acqiiiied so wTll-meiited a nyni.uii-a. 

“Among the ulcscopc.s lu,. 'c In M, 
(juiiuuid, (here are .sc’.cialot icuiai; 
able magnitude .and clkct; !ii eciui.il, 
tlie greater jiiiit upiaarto aui.uil.ine on 
conijiaiison with iingli;!i ; i 

merit whicIi isowiiig, iii nii vt r. ei.si iii.m- 
ner, to Hie quality of tlie gb- s. Bui Uie 
most siiigular cireiiiii.siaiice iUtciuline 
them is, that they liave been coii.-<fiucli <1 
by an old man upwards of seventy, who 
hu]i.seif iiiaiiufacfuirs the Hint ami crown 
glass whieli he uses in their coiisti uclion, 
after having made with his own hands 
his vitrefying furnace and ills crucilile.s; 
wlio, without any mathematical know¬ 
ledge, devises a graphic method of asecr- 
taiiiiug tlie piopoition of tlie curve.s iliat 
must he given to tlie lenses, afterwards 
woiks and ])olishes them by meiuispecu¬ 
liar lo himself, and, la.stly, constructs all 
the (laits of the iliifcreiit inouiilings, 
citlier witii joints or on .stands, inelt.s 
and turns the plates, solders the tubes, 
prejiart’s the wooil, and coinpoiiiuls the 
varnish.’* 

fllere follows a long and-detailed ex- 
p’anatioii of the original proce.ss pursued 
b, M. Guinand for giving tlie requited 
curve to his lenses; but as the nmde 
adopleil ill lids country appears to be su¬ 
perior, tliat detail is omitted. Wlieii the 
Alemoir from w'liich w'c liave made the 
preceding extracts was addrc.-scd to the 
.Society of Geneva, M. Gninand w.is still 
living ; buttlie intelligence of his dcceas<* 
(at tlie. close of was eommuiiicated 
at (he .same time with the hi.story of his 
labours.— Kdit.] 


ClINN’s IWTENT WHEEL CARUIACES. 

Sin,—Arnoniv a circle of frientls 1 
liave lieartl imicli stated concernitt^y 
the improvements on W'liceled Car¬ 
riages, for which Mr. (luim has lately 
obtained a patent, and the prevention 
of robbery was spoken of with great 
eonlidenee. Now, e-s nothing on the 
subject has hitlierto been laid before 
thcpnblic,may I request the favour of 
yon to insert this in vonr valuable 
and most useful Magazine ? Should 
it meet the eye of the patentee, 1 
would beg leave to suggest the, pro¬ 
priety of his publishing a desertjilion 
of the iuiprovemenfs, particularly if 
applicable to public earrii»';cs. 

* I am, Sir, 

Your obedient servant, 

A iSTACB-PBOPKlETOItj 
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MECHANICAL C E 0 ftl E T R Y.-No. VII. 
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PROBLEM XI. 

About a lyivcn triangle to describe 
or draw a circle. 

Let AIJC be the triangle; ue are 
reciuired to draw a circle round it 
that sliall pass through the angular 
points A, B, and ('. Bisect AC in J), 
and draw DF perpendicular to AC; 
also bisect, in like manner, CBin E, 


and draw EF perpendicular to CB, 
then the intersection of the lines 
DF and EF is the centre of the circle, 
and AF, (JF, and BF, arc all etjual to 
each other; therefore (by Dehnit. i. 
Part II.), with either of these lines 
as radius, describe the circle from 
the centre, F, and the Problem is 
juirformcd. 



Note .—^'Fhe reader will perceive 
that this Problem is but an applicn- 
lioii of what was slionn in Problem 
ix. Part n. for the poiMls A, 15. and 
(I, arc, by tlic conditions of the Pro¬ 
blem, snpp(ise<l to be in the circum- 
fm-iicc of a circle 


PROBLEM XII. 

Within any triangle to inscribe or 
draw .a circle that shall toneli c:ieh 
of its sides without eiitting them. 

Let ABC be the triangl(3 witliiii 
which we are re(juircd to draw the 
circle, IKL. 



B'itli A, as n centre, and with an^ 
radios, ns Al), describe the are, DE, 
and draw the cliord, HE,which bisect 
Of divide into two equal parts, as at 
iM (l)y Problem vii. Part ii.), and 
through that point draw a line from 
A, as Ah, extended towards the side, 
EC, of the triangle; in the same 


manner draw the arc, FG, from B, 
and bisect it. Draw BII towards 
tlu! side, AC, then will the intersec¬ 
tion of All and BH i)e the centre of 
the circle; then from H draw Ill 

{ lerpendicular to AB (by Prolile.in n i. 
*art HI.), then is HI the radius of 
the circle which will touch all the 
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sidtts, tliRt is, ffl, HK, and IIL, arc Let ABDE be tbe given circle ; 
all equal to each other. draw any diameter, as AB, and per- 

iMiOBLBM XIII. _ pcndicular to that diameter draw 

Within a given circle to inscribe a another diameter, DR; join AD, DB, 
sciiuire. BE, and EA, and it is done. < 



B 


Note .—This Problem, though so 
v('ry simple, is not oidy of exlciisivc 
application to every mechanic, Imt 
furnishes the mcun.s of describing any 
polygon in a circle whose numl>cr of 
sides is divisablo liy four; ibns, if we 
\\'ish to describe an octagon, after 
first describing the scpiaro, as above, 
bisect any of the sides, as Al); then, 
drawing IIP perpendicular to .\l), 
and joining AF, it will be tiie side 
of the octagon, as was rccpiired ; 
also, if we again bisect Ali in like 
manner, wc shall have the side of a 
polygon of sixteen sides, and so on 
continually. (i. A. S. 

{To be coHlinurd.) 


INCREASINO THE EXPANSIUILITY 
OF POWDER. 

Sip., —In ansv^cr to a question pro¬ 
posed hy your worthy (Jorrespoudent 
“ F, II.” published in the (!9ta Num- 
l)er of the Mechanics’ Magazine, 1 
have the following observations to 
make, which I shall he much obliged 
hy your inserting. Ilis words arc— 
“ 1 should wish to ask the opinion of 
some one more conversant with the 
properties of air than myself, whe¬ 
ther, if a body of closely eoinicnsod 
air were allowcil suddenly to exert 
its whole force, in expansion, on a 
(|uantity of gunpowder in a confined 
situation, it would not answer tlie 
same end /” (namely, tlic explosion 
of gunpowder.) To this I should 


certainly answer. No. Ilis own state¬ 
ment, at the beginning, goes against 
it; for, in onler to obtain air in a 
suflicleutly condensed state to cause 
a siiilikn explosion, it is necessary to 
subject it to a great pressure. Now, 
if that pressure be sudden, he hini- 
solf tells us calorie is evolved; con- 
se<iucntly the rc-expaiision of the 
air will be productive of cold.-— 
Again, to chemists it is well known 
tliat, if the pressure l)c applied slowly, 
calorie will be disengaged exactly in 
the same manner as in the former 
ease, though, peihiips, not scnsiblp; 
the result, therefore, will lie similar, 
and cold will he generated, lluue 
further to observe, that tlie air, even 
in the state of condensation, will he 
of a higher Icinjieratnre than when 
expanded; for it is a well-known fact 
that air h>ses its caloric by being 
rarefied, else, whence tlie cause of 
water freezing under th<j almost ex¬ 
hausted receiver of an air-pump ? 
or u'heucc tlie cause of the decrease 
of temperature as we ascend in the 
atmosphere ? Upon this hypothesis 
your CoiTisspondent’s second ques¬ 
tion reijuircs no answer. 

I am. Sir, yours, &e. 

Edinburgh. C. M, A. 


n KICKS. 

Sir,—I n Number .’13 of your valu¬ 
able depository of scientilie intelli¬ 
gence, Mr. lilmcs has ^iveii a portion 
of an outlina of the important and 
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lUM-essary art of Brickmakiiia;, but 
Axhioli, to many of your rcfulers nn- 
ai'quahited with that art, is alino.st 
useless, tnerdv some names 

ainl colours of particular bricks. I 
hope Mr. Elmcs, or some other of 
your (Jorrespomleuts, will clear up, 
for the iiifoniiiitiou of your iiiniier- 
oiis readers, the following ilcsidcraitt, 
namely— 

Whence the colour of bricks?— 
'I’Juit if i.s not solely iron, is proved 
proved by many or all of the same 
mass being parti-coloured; being 
^vliitc where they are suppo.sed to 
touch others iu tke kiln, and red in 
the remaining parts of the same 
brick. 

The art of lo.akitig the pale yellow 
may, of c<uirsc, iie doiit? I)y mixing 
chalk, an<l dirt, and onhirc, as is done 
in the vicinity of London : these are 
only for show, luit compaetne.ss. 

('an bricks be made with clay 
alone, vvithontany mixture whatever 
but .sand to separate them from each 
other in the kiln, and to clear the 
moulding frames ? 

flow is the png-mill made ? J find 
no description of it in the Encyclo- 
juedias. 

Ami, above all things, what is the 
cause of theporow.? au<l (A /z-se lu’icks ? 
—^'I'he former are sometimes so light 
and brittle as to break with their 
own weight, and svrek up water like 
a sponge ; tlic latter are often so hard 
a.s to bear hammering on like an 
anvil, uithont breaking, and at the 
same time so close-grained that they 
resist water like marble. 

What is the cause of this, ami ho^v 
is this excellent «iuality of durability 
or density obtained ?—^(>f the poro¬ 
sity we would only know how to 
avoid it. 

Also, how Is the glawng of bricks 
performed ?—Some thiiik it is done 
with .salt alone, others that they arc 
partially vitrefied by the heat of the 
Isiln alone. The cheapest way of 
tilazing would be an advantage to be 
liiiown, whatever it may I)e. 

'1 be above are some of the prin¬ 
cipal ])arts of the knowledge of 
brickmaking, which, if Air. Klmes 
will be kind ciwugh to explain, or 
iuiy other of your Correspondents, 
be will oblige many of your readers,' 


particularly one in the cciilre »if 
lingland, who is 

Uiiliiliurat. A Itu.^Tic. 

N. li.—^'riicrc i.s a white glaze, as 
in stuiic-warc blacking-bottles, lUid 
another of a bliui or slate colour, 
much Used by the Dutch—liow arc 
thc.se obt.iincd ? 


EVAPORATION. 

Sir,—I observe, in your iMagazinc, 
Number 71"*, page an ai)slract 
of observations tm Evaporation, by 
Dr. Bo.stock. Having made obser¬ 
vations, in Bedfordshire, on the (jnau- 
lity of evaporation for .several years, 
and t-eou the result of similar obscr- 
\ ation.s in other places,uinl fmdingDr. 
Bostock's <pianlityfall so much short 
of the :ncrage of other jtlaccs, I pre¬ 
sume there i.s snmctliiug veryparticu- 
lar in the situation of thcDoetor's ves¬ 
sel, or some mistake in the deduetions. 
xMy vessels were always exposed to 
the free action of the air, but screened 
fiom the direct action of the .sun. 
The quantity evaporated iu the sum¬ 
mer months sometimes amounted to 
five inches per month, uhereas the 
mom illy qnantitie.s, deduced from 
the hourly (piantities in tlie a!»ove- 
mentioiieU table, will not amount to 
one inch; and the total, for t he cleveii 
months giicn, t<» about si.x incbe.s, 
inster.d «)f twenty-four, a.s found iu 
this and other parts of the country. 

Yours, &c. 

B. Bevan. 


MECHANICAL PQJVER.'I OP MAN. 

Sir,— The Mechanical Powers of 
Man cannot fail to be an object of 
imjiorlance, more particularly in a 
country expanding iu every branch 
of useful knowledge. The powers 
and laws of most of the visible bodit's 
in the universe have been investi¬ 
gated with great accuracy by men of 
science, but few have taken the pains 
to investigate and ascertain the me¬ 
chanical powers of man. It is true 
we find, in some of our best prac¬ 
tical works on Mechanics, the result 
of a few experiments on the powers 
of man to carry hnnlcns, and to 
draw a load honzontally and upon 
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planes nearly horizontal, and also to 
raise u load by means of a windlass, 
lint there are many <*thcr modes of 
applyJn^f the strength of man which 
deserve notice, such as in the act 
of rowing a boat, lifting a dead 
weight, using an auger, a gimblet, 
a screw-driver, a bench and hand- 
vice, &.<•. &c. ; most of wlvich may 
be doterinincd with snflicient accu¬ 
racy f<jr general purposes, by many 
of your readers, if they were to 
register the ivsults of a tew obser¬ 
vations often in their power to make. 
By way of inviting oominunicutions 
of this kind in your useful JMagazine, 
1 beg leave to on’or" a list, as a spe¬ 
cimen, to be (‘orreeted from time to 
time, as may be found necessary, 
l>reinising that many ordinary ope¬ 
rations arc ])erlorined in a short 
!-]mce of time, and may therefore 
l)e. done by greater exertion than if 
a longer time was neeessary. 'J'hns 
Ji ]u>rson, for a short time, is able to 
use a tool or instrument called 

I.b-.. 

A ilraw!n"-ki(ife, with a force of.,. 100 

An itnuer, with two liands. lOO 

A scu’w-diiver, one Iiaru!. 'di 

A eonniKii! bench vice batidlo. 72 

A cht.-jcl aatl awl, vertical prcs-siiro 72 

A wiiidiass, itandlc ic\olviii^. (!0 

J'iiicei N and pliers, coinprc'-sion,... <J0 

A li'Uid-plune, horl/,ontaUy. 50 

A hand or thumb vice..... 45 

A haiid-s.aw.. 3ti 

siorl<-l)it, rciolvi-ug. 16 

.Small screw-drivers, or twistliiR by) 
the thumb tiiid fore-finger only... l 

At another time I may, probably, 
sent! you a few cases to oxemplif'y 
the use.of the above list, 

llemaining, yours truly, 

B. Bevan. 


W’ElfillTS AND MEASURES. 

Sir, —^Having never turned my 
thonglits on the sultjcct of Measures 
and W'cights, I may seem bold in 
troubling you with the ideas of a 
novice, and more so in presuming 
10 ofl’er them for public reading. If 
mv error should amoimt to blainc- 
alAe, I may fairly place some of it 
to your account, through the very 
interesting eoutents which awakea 
intellect ill a regular flow of histruc- 
lious and suggestions in your Mecha¬ 


nics’ Magazine, which I read with 
much pleasure and-advaiitage, being 
at a period of life when one's rudi- 
mental learning renuires a refreshing 
replenislt. 

la your /^rd Number, Mr. 'P. IT. 
Pasley has engaged my thoughts by 
his learned suggestions on tlu; ne¬ 
cessity of finding “ an unerring 
standard for measure,” and lias, like 
a true philosopher, invited invc.sti- 
gntiou and Infuruiatioii with evident 
tlesire for tlic perfection of the mat¬ 
ter on which lie has advanced his 
o])inions. This sincerity of mind, 
wlien stedfastly engaged for the bene¬ 
fit of mtuikind, must ensure some 
advantage, and most likely advance 
towards the olvject souglil. M'ere 
litc ignorant to wait till the b'arneil 
miglii, tiiiuk tit to make their know¬ 
ledge piildie, the multitude might 
remain in darkness. 

'I'he free itupiiry which you cherish 
in your publication, culls JbiIk the 
reipiired information, and increases 
the general illumination of the mind, 
invigorating society by tlie sublime 
power of knowledge. Soverid ques¬ 
tions have been put which IrnVv' 
brought forth much information by 
tlie ‘■ingenious” eonsideration.s anti 
the decisive answers of many wlm, 
most likely, would never have volun¬ 
teered their knowledge on the sub¬ 
jects of sutdiquestions. 'Pliese salu¬ 
tary evidences of general advantage 
are so clear, that they eanuo' fail to 
excite sentiments of satisfaction in 
every votary to arts and sciences. 
It i.s for suck reasons I am drawn into 
a digressive vein of remark on the 
benefits which the Mechanics’ Maga¬ 
zine otfers or aJdards to an iiitjuiriiig 
public. 

Now, with regard to the proposi¬ 
tion of T. H. Pasley, who agrees tlmi 
no undevialin^ standard has (urn (nor 
probably can be) found, 1, for want 
of better judgment on the sulijeet, 
offer my opinion in favour of the 
nearest siandard that luis yet lieen 
determined on, which, after oil. must 
be allowed no better name than " a 
conrenfianat standard ” which is the 
best of a man, namely, six 

feci. If such man be well propor¬ 
tioned, he would also measure si.v 
feet exactly, on the utmost extent of 
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both arms, from his two longest 
fingers ends —tins gives the fathom. 
In one of the same just proportion, 
twelve inches make his foot, and 
such man's full step, as well as half 
his height—one yard. If those can 
be admitted as the best standard to 
be found for lim'al measure, 1 am 
not learned cnona’h to doubt tlie uti¬ 
lity of the niathomutioal subdivisions 
of such standard, or the multiplying 
loi»ger standards by the simple whole 
«if either “ fatItom, yard, ov foot.'* 
Why the rod, pole, or perch, should 
nut arise from such standard, instead 
of introducing the “ A«//'-foot,” I 
uiii not qualified to (piestion or an¬ 
swer, but have thought that it had 
better have been feel, yards, or 
fathoms, in whole numbers. 

As for weights and solhl measure, 
for Ji(]uuis, 1 dare not advance even 
a question on them; but, at the in¬ 
stant of writing, I propose the weight 
of a wcll-proportion«*xl man to be 
divided into 7- parts, as one to each 
inch of bin height, and make the 
ueiglit of one part and its sui)di\i- 
fiions to answer all retail purposes, 
in lieu of the presuit pound weight; 
ami all larger weights in whole num¬ 
bers of 6, 12, 3f), and 72 parts of 
tile original standard ; and why all 
solid measures might not arise out 
of the ariilmietical o]icrations of 
long measure, on the length, width, 
ihickness, or other dimensions of 
solids, I know not. But, if you urge 
the learned to advance their know¬ 
ledge on the subject, by laying this 
before them in your valuable Afaga- 
ziiie, the re.sults may, as heretofore, 
prove the utility of imiuiring. 

Yours rcspcctfullv, 

C. II. 

16, Buckinfdiarn-street, P. R. 


IR.N TRADE. 

Tt was with surprise, and wo confess 
with some doubt as to tlie cont'ctness of 
tlip statement, tliat we read, in Tretr- 
iiiftu’s Flt/ing Post, t!ie exti'am-diiiary 
aiiiaiice that has taken plat e on iron; 
and, iiutwitlistiuuling the caution and 
j-ieaf u'sppctiibiiily of that journal, uc 
were disposed to consider they laboured 
under some erioiieous iiiinvinatioii; and 
.si. we should have eoiisidorod at this 
time, Jiad we not been a.^siired, by a 


gentleman on wliose veracity vve can 
]dace tlic ntiiio.st reliance, that in stating 
“ bars, which .some time since meta dull 
sale at 11. per ton, can now scarcely biS 
obtained for lit/., while pig iron has even 
exceeded this, being now more tiiiin one 
hundred and twenty-one per cent, beyond 
what it was a short time since,” they 
were correct. 

That this article, in times like the pre- 
.sent, when the demands of the Ordnance 
and the Navy are, for the present, un¬ 
known, should experience such a rise, 
is, to many, matter of astonishment; 
but, we conceive, a little relb’ctiou will 
easily account for what peilnaps is not 
within the lecords of liisioiy to parallel, 
and will likewise conliniic, if not to the 
extreme of the prices now quoted, at least 
very near them. 

'I'hc legitimate effects of peace are now 
hegiuning to be enjoyed thronglimit a 
large part of the civilized world, and the 
childieii of genius, enterprise, and indus¬ 
try, are calling into action tho.<e powers 
for wliich oiir country stands nnnvalled. 
To give full effect to this, a great demand 
i.s necessarily made fortius most valuable 
of all metals, as not any im|>rovemcnt of 
imieh importance cim be eflected without 
leceivimr its impoilant aid. 

Two rail -1 oad‘! alone, now eontem- 
jilati'd to Itc cliciblc for tiading and com- 
mercial |i!n])usc.<i, one, from London lu 
Kdiiibiiri'h, and the other from llir- 
mingliam to Liverpool, with tlie neces¬ 
sary earriages for the convey anee of goods 
on them, will, \\c arc informed by a Cor¬ 
respondent, require little, if any thing, 
Ic-s lliiui two Imndred thousand tons !! 

Tlii-s, with a commerce extending now 
in C'.ery direction, with tvery pos.^iIlle 
encouragement, calls on the iiviinifac- 
liirer to .snpplj what must he lufidnced 
by the imentile ingenuity ol tlie mee'ia- 
nic, who, in his turn, to eairy into etieet 
the p'laii he has contemplated, must ajiply 
to the mine for this soul of his invent ion; 
and when we consider that thosi' (fforts, 
Innyever boundless and colossal tlicymay 
be in extent, arc not, :is in other couii- 
trie.s, cramped and .shaekied tor want of 
means to bring (hem to matuiity, its the 
connllc.ss millions of our capitalists are 
ever ready to support any measure that 
eanie.s with it the least probability of 
a moderate reward for the sum imested 
in the speculation ; this enconrageineiit, 
too, instead of dccmisiiig, has a con¬ 
trary effect evei 7 year, from the de- 
creu'^ing value of money in our public 
funds, which siiiimlatcs its tens of thou¬ 
sands toacthityaiid u.sefulne'-.s,whiciitlie 
maddt'uing influence of war bad rendered 
burdened and indifferent to eiery valua¬ 
ble pursuit. 

Tliose are a few of (he reasons wliich 
induce ii.s to conclude that iron will con¬ 
tinue. to inaiiitain high piicc.s.—7'/n' 
Devonslii'-e Freeholder, 
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‘fHE ARC1IIMEDEA7C MIRROR, ETC.--1R0>1 COLONABES. 


THE AUOHtMEHEAX MIRROR A 
HENKRA'roR (IK STEAM. 

When u therinometer is exposed 
to the solar ray reflected from a 
plane glass mirror, the mereurv 
rises two-thinh of the height it would 
iitlain if exposed to the sun’s direct 
ray. Three mirrors are equal to a 
tij'o Sims’ power. When the suii, or 
h’is reflected image, acts upon a ther¬ 
mometer, it he(;omcs stationary after 
some time; because, though the 
source of heat is constant, all far¬ 
ther increase is impeded by radia¬ 
tion, contact, and the agitation of 
the air. The thermometer or other 
object to be heated should there¬ 
fore be enclosed within a cover or 
screen of planished tin, or other ma¬ 
terial provided with a metallic sur¬ 
face, and the solar ray transmitted 
through a pane of glass, which will 
remain uninjured by the passage of 
lieat, if chosen thin and transparent. 
Over this cover, if a second and a 
third concentric cover be placed at 
the distance of half an inch, the «c- 
airnidntioii of heat may be so aug¬ 
mented that u solar roy will boilwuler. 

Jn the lincvclopmdia it is stated, 
that “ the action of a vertical sun 
'through a thin capsule of glass 
might heat up a dark horizontal sur¬ 
face 11.3 degree.s, by Tuhrouheit’s 
scale. This cftect is far inferior to 
what we have repeatedly obtained. 
Adopting, however, this very mode¬ 
rate element of calculation, we shall 
find that, at the temperature of <32 
degrees two mirrors boil water, eight 
melt lead, and the putent solar re- 
fhetor, composed of !I9 si,\.-inch sjje- 
'citlu, being a sivly-siv suns’ power, 
will communicate 7-158 degrees of 
heat to a surface of a quarter-foot, 
or 4f)G degrees, over an area of four 
feet. Twenty such reflectors, that 
might be constructed for UMW., af- 
fonl nearly 150,000 degrees of heat, 
a power far superior lo any ever before 
at the. dispoml of man. 

The means we have adopted for 
preventing the dispcisiou of heat, will 
preserve heat, when accmnulatcd, 
several days or weeks, enabling us 
to operate by night as well as by day. 

The solar reflector may be em¬ 
ployed as a locomotive power (>ii 
iron rail-roads, in navigation, in 


ploughing, liarrowiug.and other agri- 
cultnrallabours; in working m'mes, 
beating public and piivale buildings, 
&e. ive. without smoke or noxious 
cdluvia. Its burning energy at grcal 
distances having been already expe¬ 
rimented by olbers, I shall not dwell 
upon, but'eoncludc by observing, 
that tbc solar reflector will be found 
an (‘(pially useful auxiliary to the 
ehemU in his laboratory, as to the 
mechanic in his workshop. 

I am. Sir, yours, tV. 

W. OORUET. 

2.3, Dover-street. 


IRON COnONADES. 

Sir,— Wlicn first 1 addressed you, in 
order to show that Mr, Weddcilmrgn’s 
plan of the Iron Coloiiadc was not origi- 
uai, I proiiiised that, at sonic future day, 

1 would lay down jiart of the niaiiy iii- 
couveuieiices which, if ever liis plan 
were adopted, would ari^c tlieretroiii. 

I will now, in as concise a manner as I 
am able, point out what I believe every 
I’casonahle man will allow to be iusn- 
poiable objections lo such an “ iron 
sclieme.” 

Mr. W. .seems to build his liopes of 
public patronage on tlie vast utility ot 
his scheme, in eonvcyiiig water and gas 
jiipes, on its being a .substilnte for .«uii- 
.sliadcs in protecting the jiiissenger Iroin 
sun and rain, and on the wondcilul 
grandeur it will give to tlie streets. 

Witli respect to the water and gas 
pipe.s, he has not shown (o/ore the uti¬ 
lity lies; indeed, it would be adililenlt 
task, iuasmucli asitis evident that the old 
jilan is siijicrior on this aceonut only— 
that though the pedestrian may not be 
disturbed in his pa.ssage along the streets 
(wliieh, however, I nmeli doubt), tlie 
inhabitants of tlie Jiouses will have tlie 
workmen on the tops ot tlie eolouadt*. 
repairing the pipes, and thus intruding 
on their privacy in an awkwartl and tli.'— 
agreeable mainicr. The coiiiplerity wliieh 
would attend tlie conveying pipes along 
his pillaiiug colonuue would, besides, be 
considerable. 

Now, as to the sun-shade benefit, we 
all know that shades are only iieces.sary 
during a part of the day; and so reavlily 
are tlicy used in pulling out and winding 
up, that this grand consideration seems 
of the least importance. Again, some 
.shops do notre(iuivesh.yles, and in .some 
particular parts they are not wanted 

'flic proposed coloiiadc would a..so go 
to destroy the variety of handsome shop¬ 
fronts wliieh at present adorn the .streets 
of London, and e.\hibit the arts ami 
inauufactuicd of Great liritaiii, and, in- 



ANSWERS TO INQUIRIES. 
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deci], nf the whole world, in tltuhighast 
]H*i trclioii. 

Coii.Mih>i'iug, further, tltc fiU'ilitie.s it 
woulil cilVonl to ho iscl)iL'iikor.s ami pick¬ 
pockets—the close less it would occasion 
hy confining the ai and nnnicmns other 
petty iiic.onvcnieuci , 1 believe this IJto- 
l>ian sehcine of a iion culouadc, to 


shut out the rain which cleanses the 
sueets, to exclude the sun which affords 
light and genial heat, would be utterly 
abaiuloncd hy ail men, excc])ting such as 
are as visionary in their drcnin.s as jour 
wortliyCorrcsiiondcntjMr.VVedderburgh. 

1 remain, yourobedient.sci'vai)t, 

Anm-Colonaue. 


A i\ S W ]: R S T () I N QUIRT U 3. 



.Sm,-*-In reply to your C’orro.s- 
pundeiu 3. F. respecting the coii- 
s*. ruction of a Kiln for burning 
in me with turf and other light 
i'nel, I scndliim, through the incdiinu 
of your most useful work, the form 
and dlincnsioiis of the most approved 
kilns used in the north of Irclund for 
this piirjm.sc. I mast observe, that 
the turf dug from the bogs in Ireland 
is much mure solid and durable, as 
fuel, than smy Rngli.sh turf 1 ever 
saw: one car load, probably about 
live cwt. will burn twenty bushels of 
lime of the finest quality, the stone 
being very hard and compact, and of 
lliat.speciesfouudipi primitive moun¬ 
tains, of gneiss and mica slate, some 
of which is perfect marble, and most 
of it making a near approach to that 
state. The stone is broken so small, 
that no piece, is left more than about 
one inch thick; thus the carliouic 
•leid gas of this compact stone has 
only to he driven off by the heat of 
the, fire from a depth within each 
piece of half an inch. As it requires 


one-third, hy measure of coal, to 
convert any (luanlily of limestone 
into lime, an<l as a Im&liel ol coal 
w’eighs about 8.‘lll)s., it appears that 
nearly the same w'cight of turf as ol 
coal is required to burn lime; and 
hence your (h)iTcvpondent will pro¬ 
bably nnd, that a similar icright of 
the comhustililes he, enurnerules will 
he necessary for this purpose. 'I'o 
ceonomLsc heat, the Irish kibi is kept 
constantly burning, by supplying 
peat and limestone in due propor¬ 
tion at uie top, as the muss sinks 
down, and the lime is taken out Iic- 
low. The very light materials S. F. 
enumerates may probably, witlumt 
some care, burn away too ra[iidly to 
produce the proper efi’eet. 1 cannot 
give him any positive information on 
this point. 1 would .suggest, how¬ 
ever, that as the comhiisfioa may l>c 
totally extiuguiahed hy cutting oil' 
the supply of air at the hoUom of the, 
kiln, the hc.'tt may surely he regu¬ 
lated hy the partial admi.ssion of it. 
If this should be found upon tvitil to 
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act partially aiul irreaftilarly, perhaps 
halls iiiailc, op with loam and licathy 
sward heat up Injifctlicr niay aiiS'.vcr. 
1 conceive S. F.’s kiln should he con- 
stnicted, exteniallv, of what he culls 
liincstonc-ifrit, an.! lined with bricks 
s(‘tiii hrickniakeis' loam. The vi hole 
ou»ht not to cost more than 1.5/. 

Ihomptoii. C*. C. 


NO. 69.— STRENGTH Ol? ROPE. 

Sir,— ^"I’hc followiiifj is a rule (in 
answer to T. S., Niimhcr6.9, p. 207) 
for jiidafing the wei<rht which a Rope 
will hear. IMultiply the cirenmfe- 


m 

rence in inches by itself, and fake 
the fifth part of the prodner., which 
will express the tons it will carry. 
Thus if a rttpe has six incho.-* circuih- 
feroiice, 6 times 6=36^5, which is 
7x tons. Apply this to a rope of 
on which Sir <j. Knowles made hi.s 
experiment: 3-lL x .3 1 =--10 5i, which is 
tons—492811)8. 

It is established, that tarred cord- 
aye is tvetiker than wdiite, and tlie 
dili’crericc increases hy keeping. 

The following experiments were 
made hy Mnns. J)n llameJ, atRoeh- 
fort, on cordage of 3-ineh French 
circumference, made of the best 
Riga hemp, August 8lh, 1741. 


WhiU'. Tarred, 

liroke with strain of 4.500-pounds . . . . 3-100 pounds. 


4000 

» . . « . • 

3;i0() 

4800 

August 2oth, 1743 . 

3258 

160t) 

3.500 

.5000 

. . . . . . . . 

3100 

.5000 

September 2.‘fid, 1746. 

.1100 

:t;sS0 


.1000 

4000 

. . . • 4 

2700 

4200 


2800 


A parcel of white and tarred cord- It was laid up in the magazine, and 
aye w.is taken out of a (piantity which comparisons w'cre made from lime to 
hud been made February 12, 1746. time, as— 



White bare 

Tarred bore 

Difference 

1716 

April Mth 

2615 . . 

. . 2312 . 

. 33.1 

1717 

fllay l8th 

2762 . . 

. . 21.55 . 

607 

17-17 

October 21st 

2710 . 

. . 2050 . 

66t) 

17 18 

.1 line 1 ytli 

2.575 . . 

. . 1/52 . 

82.1 

1/18 

October 2nd 

2425 . . 

. . 18,17 . 

588 

1719 

.'"'cpt. 25th 

2917 - . 

. . 1865 . 

1062 


M. Du llamcl say.s, that it is dc- shrouds of the Royal William, of 
cided by experience, that w'hitccord- 100 gmi.s, built 1/16. .She wa-! 
age, in eonl'ntued .service, is one- thotight top-heavy and )inlit for sea, 
third move diirulde than tarred; se- and imrigged, and her stores laid 
••oiidly, it retains its force much up. Some few years iifterwards her 
longer wdiilc kept in store; thirdly, shrouds and stays were fitted in the 
it resists the oniinary injuries of the shear hulk, wdiore they remained in 
\veallier one-fonrtli longer. constant and VC 17 hard sen ice for 

We know' one remarkable fact, about thirty years, while every tarred 
that in 17.58 the shrouds and stays of rope has been repeatedly renewed, 
the shear hulk at Portsmouth Dock- J'he shrouds were tarred and 
yard were, overhauled ; and when blacked, and not known to be white, 
the worming and the service were rope; therefore it appears, tli... white 
taken olf, tlii'y were found to be of rope, tarred and blaeked, will resist 
white cordage. On examining the the weather, and be much stronger. 
Store-keeper’s books, they "were 'riic.se remarks 1 find in my pri- 
found to have been formerly the rate book, made when Master on 
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board his Majesty’s ship Impregna¬ 
ble, of lot) guns, in 1815, but from 
u'here copied I cannot remember. 
As she was then employed in the 
JMcditerranean, I think it likely the 
paper may have fallen in my obser¬ 
vation there. 

I am, Sir, 

Your obedient servant, 
William Amky, 
Master, Royal Navy. 


INQUIRIES. 

NO, 92.— SPIRITODS LIQUORS. 

Sib, —I should be much obliged 
to any of your Correspondents, if 
they would furnish me with infor¬ 
mation on all or any of the following 
questions :— 

By what ingredients and by what 
process may an impure spirit be so 
rectified, as to be deprived entirely 
of its smell, and of all taste e-v- 
cept that of a spiritous and fiery 
nature ? 

From which of the three following 
ingredients—molasses, raw sugar, or 
refined, may the pure.st spirit be ob¬ 
tained, and in what comparative pro¬ 
portions from each ? 

And in whnt kind of vessel, open 
or covered, in wliat degree of heat, 
and during what time, should any of 
these be left in fermentation before 
they arc fit to be eoinmitlctl to the 
still ? 

An Inquire^r. 

N.B.—All the dircction.s I could 
dcriie from printed channels on this 
subject I lia\c tried, and they have 
all failed. 


NO. 93.— PAINTEU’S DIFFICULTIES. 

What is the best method to ensure 
success in cnlonring old paperliang- 
ing, so that the figure shall not strike 
through the neweolour, as sometimes 
it will do, without paint or plain paper 
being first applied ? Also to ensure 
.success in colouring or whittling 
eielings that are stained from va¬ 
rious causes, through the flours, 
ro.ifs, &c. ? 


NO. 94.—DETERlOftATION.OF STEAM 
UOILRRS. 

Sir, —^I am in the habit of work¬ 
ing Steam Boilers, and 'consume the 
smoke upon a certain principle, 
whereof the leading feature is to pre¬ 
vent the smoke going up the chim¬ 
ney Cut least in a great degree), by 
nearly closing the daraper; the heat 
under the boilers and in the flues 
consequently annihilates a great part 
of the smoke. On opening the flues, 
I lately found the outside of the 
boiler, in the flue part, scale off, and 
betwixt the scales and the sound part 
of the plates the colour is vcrmiliuii 
red. I should feel much obliged to 
any of your intelligent Correspond¬ 
ents to explain the cause of tlic above 
phenomenon, and to point out such 
remedy as may prevent this evil. 

I am, Sir, Sic. 

A SUBSCRIHER. 

Warrington. 


CORRESPONDENCE, 

Junius Auaxarchus, “ On the more 
general iKluptiitii of Iron, and tlie inipo- 
liey of advancing its Price,” is a belter 
pal riot than logician. Policy has nothing 
to do with the price of this or any other 
commodity; and tlie more general the 
adoption of iron becomes, the more likely 
it is to rise in piiec. He i.s right in con¬ 
tending that one native iron mine is 
“preferable, in eveiy moral and politi¬ 
cal .«cnse, to a score of Transatlantic 
gold and silver mine.-.” As we must de¬ 
cline the iiiseitiuri of his |)upcr at length, 
it is left f»tr him, as dcaired, at our Puh- 
lislura’. 

S. 0. To Ills first question, Yes. T(» 
his second, Probably. 

Counuunicatioiis rt'ceiveil from—-A 
Constant Reader—M. R.—C. 8. R.— 
Keysoc—Auruin—C. Kiigland—Ball— 
Rustic—A Subscriber—.Aiiotht'r “ Sub¬ 
scriber” at Warrington—Robert Murphy 
—A Cottage Proprietor—J. Merrywea- 
tlier—Circumflex—H.B.— x Z.—Juvenis. 


CoTnmunirationji (post paid] tu lio tittrlressed to 
the Editor, at the PobliRlirrs’,KNIttflTaiiJ 
LACEY, 65, I'ateinoster-ruw, I^ndon. 

Printed by B. Bsnslg v, Bo!t>coui 1, Fleet-street. 
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“ Ingenious Art, with her expressive face, 

Steps forth to fashion and refine the race, 

Not only fills Necessity’s demand, 

But ovpicharges her capacious hand. 

Capricious Tnste itself can crave no more 
Than she supplies from her abounding store ( 

She strikes u it all that Luxury can ask, 

And gains new vigour from her endless task." Comper. 
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KWITH'’iI F«RCVM10lf •«».- 


■c 

aieKWITM’* FIRCUSSION OVN. 

SSiiC,—I feel sorry that Mr.Wight- 
man should imagine, for a iiioinent, 
tlmt I have or had antf deuhe or inten- 
tention to injure him. 1 give hifti full 
credit for the ingenuity of his im¬ 
provement, but it must be allowed 
that there are others who are equally 
entitled to cotnmeudation for their 
exertions. 

1 am not interested in the sale of 
guns, whether of Mr. Beckwith, Mr. 
Wightman, or any other maker, or 
in their manufacture, or of any arti¬ 
cle whatever relating to them. I 
speak of them from use. I have used 
a rifle upon Forsyth’s principle, with 
magazine; I have also used fowling- 
ieces made by other persons, and 
y country makers of Lincolnshire 
and Hampshire ; but I have not met 
with any one whose make has given 
vay friends or myi-elf tlie satisfaction 
that Mr. Beckwith’s has ; and Mis J 
ta\f without his knowledge, and with¬ 
out intending to enhance the sale of 
one man’s goods to the prejudice of 
another, as Mr. Wightman would 
imply I do in my observations on the 
Century of Inventions. 

'fhe risk attending a lock with a 
magazine is, that the powder in the 
magazine may ignite and cause an 
accident. In the rifle 1 used there 
was a small piece of cork introduced 
into a vent-hole in the magazine; so 
that, should the powder in the maga¬ 
zine ignite, the force of the explosion 
might be spent upon the cork, and 
prevent danger ensuing. 

The luck Mr. Wiglitman mentions 
as Mr. Beckwith’s, with a magazine 
sliding on a bar, is not the lock 1 
allude to. The lock I mean has no 
magazine, and is upon the most sim¬ 
ple construction. It has a hammer, 
through the top of which a screw 
passes; into the breech a small cup 
or a nipple is screwed (it is perfo¬ 
rated so as to communicate the fire 
to the powder in the chamber); this 
cup or nipple does not project from 
the side, but rises in the front of the 
breech, w'hereby cross action is 
avoided. If the sportsman is in¬ 
clined to use a copper cap, with per¬ 
cussion powder in it, the nipple is 
put into the breech, and a short 
■crew is put into the hammer. If, 


however, no caps as* to be got, mmI 
the sportsman hat sdibe petmlttf 68. 
powder, or wishes to use it instead 
of a cap (which powder is m 
venient for use when made LCawO' ^ 
small pellet or ball, the size of a 
large pin’s head), then the nipple is 
taken out and the cup screwed into 
the breech in its place, and a longer 
screw put into the hammer to reach, 
the pellet in the cup ; and to pre¬ 
vent the pellet falling out of the 
c^, or the copper cap from coming 
oflf the nipple, as the hammer is 
drawn up from the cup or nipplo 
after loading, a small cap falls down 
and covers the cup, so that no wet 
can touch the priming, which cap 
rises up and makes way for the ham¬ 
mer when the trigger is pulled. 

To prove the rapidity with which 
the hammer falls upon the cup, put 
a pellet of percussion powder into it, 
draw the hammer to full cock, and 
the cap ivill cover the cup; turn the 
gun over, that the mouth of the cup 
shall point to the ground; when the 
gun is held in this position, and the 
trigger pulled, before the ball can 
fall out of the cup the hammer 
strikes it. 

With respect to the recoil of q 
gun, as mentioned in the latter part 
of ^Ir. Wightman’s letter, I do not 
recommend a gun overloaded as 
a pleasant thing to hold to one’s 
shoulder; but this 1 know, and have 
proved myself, that sometimes the 
powder in the chamber of the gun 
will be damp, or clog from some 
cause or other, and the copper cap 
or pellet will not communicate its 
fire. In that case I have unscrewed 
the nipple, and introduced a small 
nuantity of dry powder into it and 
tne chamber, and have screwed thie 
nipple back to its place, and put on 
a fresh cap : the gun has then gone 
otf without recoil, and as if no such 
stoppage had occurred— this, I say, 
is a great advantage, and this was 
my advice; and the risk of bursting 
the piece, by such an act, is nexj: to 
nothing. But the fact is, I perceive, 
that Mr.Wightman has beeen speak¬ 
ing of one sort of lock, which has 
been used by Mr. Beckwith, and I 
am speaking of another as now used 
by him. 



THK BAIiANCl. 


aof 


Itnutihat thi* 4«ciiption, though 
wanting in technicality of expression^ 
may be understood; but, that the 
proof ma;^ be made, and the fact 
speak for itself, I have sent you my 
giAi, which was made by Mr. Beck¬ 
with two years back, and, after an 
inspection of it, you can yourself 
decide as to the simplicity or com¬ 
plexity of the lock, and its power. 

By the gun being in your posses¬ 
sion, you will be enabled, if it meets 
your approbation, to make such a 
drawing from it as will render the 
above description more intelligible 
to your readers, and the gun may 
remain in your charge for one week 
from the day on which this letter 
may be inserted in your Magazine, 
to satisfy any person whose curiosity 
may tempt him to call and see it. 

1 am, Sir, 

Your obedient servant, 

S. IL 

London, December Ist, ld2L 

[We have prefixed to this comnintiica- 
tioii a side-view and sectiniis of Die Lock 
of theGuii, with tlic inspection of which 
we have been kindly favoured by S. K., 
and which iiiav lie seen iiy any of our 
readers, at 50, Palenioster-row, during 
• the ensuiug week, 'riic letters denote 
tLe Gorresuondnic parts in the diffiTcnt 
mows.—E d.] 


T«B BADANCK. 

Sir, —I had written a few hasty 
thoughts to you, e.xplanatory of mii 
view of the “ singular property of 
the Balance,” in answer to 0. B., 
p. 234, under the impression that he 
wasmistakenin his explanation there¬ 
of <thi;; ivas on the evening of the 1st 
of January); but being in company 
the following evening with two per¬ 
sons who have had much experience 
ui the construction of very delicate 
balances, men of considerable me¬ 
chanical talent and information, the 
conversation turned upon G. B.'s ex¬ 
planation, and conceiving it to be 
erroneous, 1 endeavoured to explain 
my tlieory as intelligibly as I could, 
but was not fortunate enough to con¬ 
vince my auditors of its propriety. 
Fearing I bad been betrayed into 
error, for want of duly considering 
Ibe subject, 1 dM«nained to put my 


proposed solution to the test of ex¬ 
periment, as the surest way of ascer¬ 
taining the truth or error of my po¬ 
sition. 

The solution which I proposed was 
as follows:—The man being coun¬ 
terbalanced by the weight in the op¬ 
posite scale, the pressure of the , 
weight in each scale on the centres 
of suspension will be in the direction 
of two perpendicular lines (i. c. one 
at each point of suspension) at right 
angles with each end of a horizontal 
ri^t line joining the points of sus¬ 
pension, and forming three sides of 
a square, if I may be allowed the 
expression, as A B C. Now, when 



the man presses upward against the 
beam, he exerts an equal pressure 
against the scale on which he stands, 
forcing U obliquely outwards from the 
fulcrum of the beam, thus efTectually 
elongating that arm of the beam with 
which he is now identified. The ba¬ 
lance becomes one of unequal arms 
between the fulcrum and centres of 
suspension, in proportion as the 
scale is forced from the perpendicu¬ 
lar line before mentioned; conse¬ 
quently the equilibrium before sub¬ 
sisting'between the weights is appa¬ 
rently destroyed ; because the longest 
arm must preponderate, though e^al 
weights should be in each scale. The 
annexed diagram will perhaps show 
the matter more clearly than words: 
—D, the side containing the weight; 

E, the scale containing the man; 

F, the fHcnun of the beam. 



1 have once then tried the experl- 
neat with apiece of wood, contrmiur 

-- 
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it 10 that It should attach firmly to 
the beam, in imitation of the man’s 
i|[rasp, which keeps him linn in hU 
situation. The same cft'ect follows— 
the scale on that side descends. 

Under these circumstances, I offer 
the above explanatory ub-scrrations 
to the consideration of yonr rea<lers. 
If they are founded on truth, and 
Drove correct, I shall feel pleasure 
in haviiijr contributed my mite to the 
muss of useful information contained 
in your valuable work ; if in error, I 
shall feci equal pleasure in seeing 
that error prope/ It/ pointed out. I say 
p^Djxrly. because, in my opinion, a 
snpcrcilions air of superior wisdom, 
venting itself in mere assertion, or, 
what Ts worse, in ridicule, where 
sound reasoning only ought to be em¬ 
ployed, may wound llie froltn^s of an 
opponent whowjrcns m'll, but cannot 
prove heneticial, and may prove inju¬ 
rious to science and to the cause of 
truth. 

1 am. Sir, yours respectfully, 

C. Eaglakd. 

10, Poland-strcet. 

_ « 

Sir,—! am induced to take up my 
p?,u, ill consequence of some ob¬ 
servations of S. V'. on my opinions of 
the property of the Balance, men¬ 
tioned liy C. D. On looking over 
niy letter, I find a mi.stake, which I 
take the jirescnt opportunity of rec- 
tifyiiig. Where I said, that in order 
to produce the effect stated, the 
pressure should be applied between 
the pivot (or centre of motion of the 
beam) and the point of suspension 
of the scale wherein the man stands; 
the passage should stand thus:—“In 
order to produce thiseifect, the pres¬ 
sure must beapplied between the point 
of suspension of the man’s scale, and 
the ojipo.site end of the beam; for it 
is plain, that a pressure applied at or 
beyond the pivot would have a pro¬ 
portionally greater effect, could it be 
conveuiently applied.” 

Thus I beg to correct what I assure 
you was an unintentional error, but, 
at the same time, my ideas on the 
subject remain unchanged; and 1 
■till consider the cause I before 
Stated, viz. leverage, to be correct. 

Vour Correspondeot W. L.’s idea 


agrees with mine; hU wording 
has a slight inaccuracy, where he 
says, “ the pressure applied to any 
other part of the beam than the point 
of 8uspcn.sioa will cause a prepon- 
deration to the man’s scale; fur if 
the pressure be applied beyond the 
point of suspension ever so little, it 
will (in an accurate balance) cause a 
prcpondcration of the other scale.”, 

I can, perhaps, anticipate M. V.’s 
iatended solution, viz. that it is 
caused by the swinging of the scale; 
but it is suilicient to say, that the 
swinging cannot alter the point of 
suspension. 

I must confess I am at a loss to 
know where I have fallen into those 
faults of style, of which S. V. ac¬ 
cuses me in so uitcmpcrate a manner. 
But as I have already run to some 
length, I will not stop to attempt a 
vindication of, 

Sir, yours respectfully, 

G. B. 

Rotherhithc-street, Jan. 27lh, W25. 


RAILWAYS AND UNIVERSAL 
STANDARD. 

Sir, —The doubt expressed by 
your Correspondent, G. W. p. 26.9 
13 a very natural one to a novice in 
the theoretical principles of mecha< 
nical science, and to most of our 
practical men it is a perfect stum¬ 
bling-block; but the position ad¬ 
vanced in that excellent article on 
Railways, is strictly consistent with 
the principles of dynamics, or laws 
of motion. G. W., I have no doubt, 
is acquainted ivitli the principle or 
law of bodies falling freely by the 
force of gravity ; and since ‘up and 
down are only relative terms, if he 
asks himself the following inquiry, 
he will perceive the truth of what ii 
at present to him a matter of doubt. 
Why may not the same principle 
exist in all bodies when acted upon 
by an uniform force, greater or less 
than that of gravity, imd in any di¬ 
rection whatever ? The mathemati¬ 
cal sciences arc universal in their 
causes and effects. The same law 
which whirls and rolls those stupen¬ 
dous orbs in tlie unlioundcd abyss of 
■pace, is eqnill/ applicable to tlic 
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motion of the pebble when projected 
from the band—to the ship m the 
rapid or convex surface of the ocean, 
and the waggon upon the level or in* 
clined plane. 

Mr. Pasley’s suggestion of a uni¬ 
versal standard for our weights and 
measures, is founded upon the same 
principles; but 1 do not agree with 
aim in thinking, that the distance 
which a l)ud}r falls in a second of 
time, would be more accurate than 
the lengths of the pendulum vi¬ 
brating seconds at any pro])osed la¬ 
titude. Certes, the imiut of suspen¬ 
sion of the pendulum can be as ac¬ 
curately determined as the point 
from whence any body falls by the 
free action of gravity. The experi¬ 
ments of Galileo (who is justly and 
universally allowed to be the father 
of this brunch of physical science), 
and subsequent researches of Huy- 
ghens, have shown that fidling bodies 
and vibrating pendulums arc variable 
at didereiit latitudes, and they have 
also shown that this variation arises 
from the peculiar figure of the earth; 
so that before we attempt to discover 
a true standard from the theory of 
(ailing bodies, the figure of the earth 
ought to he the first object of our in¬ 
quiry. But here we are not left with¬ 
out a witness. The labours of Mau- 
pertuis and others have determined 
It so far as almost to bid defiance to 
farther human ingenuity on the 
subject. 

I am. Sir, 

Your obedient sen'ant, 

J. Y. 

63i, Red Lion-street, Clerkenwell. 


PUBLIC READING-ROOMS AND 
LIURARIES. 

Sir,—I am one among many of your 
readers situated in the interior of the 
cnuntiy, at a distance from any library, 
and have at ditfcreiittimcs togo to Lon¬ 
don on business, w'lierc 1 may oc<-a- 
sionally prolong my stay to a consider¬ 
able extent. I have a great desire to 
read several books I see adtenised as 
published, and to consult others; and 1 
have often been told, that in Lomlon I 
may read all, and.sec every thing of that 
nature; but in this I have licen so greatly 
mistaken, that 1 must beg the favour of 
you, or any of your Correspondents, to 


infonn me where there Is any public 
Iteading-rooni where strangers may be 
admitted, on pa;^ng their fee each time 
eiiteiing tiie door, or otheiwise to go 
and call for any wotk, and sit there and 
raad it as long as they please, or call for 
othet s to refer to, while there, as con¬ 
venient, 'riiis request being roni|>lied 
with, will, 1 am certain, benefit many 
of your readers, and, indeed, all situated 
as I am, who have been gieatly disap¬ 
pointed in their expectations hitherto. 

I have been refei red to many places; 
some I have found private rooms at book¬ 
sellers, appropriated to their customers 
or friendly visitois, and where stranuers 
have nothing to do; others I tound to be 
book-clubs, where, by ])eriodical sub¬ 
scriptions of the memla'i's, a library was 
formed, of course for their exriusivc use, 
and near their residence, of which a 
stranger could neither be a member nor 
visitor. Olliers, again, weie circulating 
libraries, where I foujid not one work 1 
wished to read or refer to, being mostly 
novel.s, old histories, voyages and travels, 
ol every date but the latest; others were 
small lending libraric.sof maga/iiies; and 
some few, very few, possessed late po¬ 
pular works, but nothing scientific, 'llius, 
Mr. Editor, in all I have been disap¬ 
pointed; and though you may |ierhaps 
think it incredible, the following is 
fact :—1 wished to refer to a patent 
detailed somewhere in the Repertory 
of Arts in the year IfOl or IHO'i, and 
though 1 hate made fourteen journeys 
to London since, with constant at¬ 
tempts to refer to that work each time, I 
have been always unsuccessful. I begin 
to think there is no such place as I am 
seeking, althougli some continue their 
a-sertions in the ailirmative; but if not, 
the sooner it is known the lietter, and if 
happily the contrary, 1 hope you will 
point it out. 

I have ob'-erved advertisements lately 
of several books published, of travels in, 
and descriptions of, a country I particu- 
lai'ly wish to be acquainted witli; but at 
many libraries 1 have called at, I find 
they rarely have them till some years 
after they come out. 

Tlic aniautages of a reading-room are 
numerous—I need only mention one. 1 
sec adreitiscd a work I particularly want; 
1 go to a bookseller's—I call for it—it is 
produced; I may look at the litlepage, 
the print or type, the plates, if any, and 
the number of pages ; to ask to read a 
chapter would be uiirea.-ouable—1 may 
puicliaseit, or refuse. Oti purchasing it, 
1 take it home, and perceive by the first 
chapter that it is merely a pulT-book, or 
what is termed a ratch|X‘miy. 'I'hus de- 
ceiveil, it i» laid by, not worth sixpence, 
for waste paper; and sorry I am to say, 
this is frequently the case: but it answers 
the end of the writer, who. having con¬ 
trived a specious tatlepage, nasent^ped 
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nttv. Now, by reading a chapter or a 
few pages of any work a{areading-room, 
I see the nature of it; If a poor one, 1 
continue to peruse, and if a good one, 1 
purchase a copy. 

1 am. Sir, yours, &c. 

Jan. I2th, 1825. Keysoe. 

[We know of no establishment in the 
metropolis such as our Correspondent 
inquires for. 'J'he want of it is greatly to 
be iameiited. 'ntere is scarcely a provin¬ 
cial town of any note which is not better 

f trovided with Imblic Ijibraries and Read- 
ng Rooms than Loudon.] 


ROPE BRIXM3BS. 

In India there are bridges called 
Portable Rustic Rope Bridges of 
Tension and Suspension, and they 
are exactly what the name describes. 
A few haclccries will carry the whole 
materials, and the appearance of the 
bridge is rustic and pictures(|ue. 
They are distinctly bridges of ten- 
sioii and stispension, having no sup¬ 
port whatever between the extreme 
points of suspension, independent of 
the standard piles, which are placed 
about fifteen feet from the banks of 
the nullah, or river, except what 
they derive from the tension, which 
is obtained by means of purchases 
applied to a most ingenious combi¬ 
nation of tarred coir ropes of various 
sizes, lessening as they approach the 
centre. These form the foundation 
for the pathway, and are overlaid 
with a light split t)ambooframe-work. 
The whole of this part of the fabric 
is a fine specimen of ingenuity and 
tnatbematical application. One great 
advantage it possesses is, that if by 
any accident one of the ropes should 
break, it might be replaced in a 
quarter of an hour without any in¬ 
jury to the bridge. ^ It is impossible, 
m this article, to give so particular a 
description as to render its minute 
parts clear, nor, in fact, can any de¬ 
scription do so, unaccompanied by 
the plan. 

'I ne chief principle of its ccmstruc- 
tion is the ^rpendicular action of 
its weight; a principle obviously 
of paramount necessity in India, 
where (he soil is so loose, and offers 
•0 little resistance, and more parti¬ 
cularly in relation to the specific 


purpose for- which tlicy were in¬ 
vented. The whole weight of the 
bridge, therefore, resting on two 
single points, so hir separated, and 
unasristed either by pier-head or 
abutment, rendered its construction 
a matter of extreme delicacy, and it 
has been effected in a manner reflect¬ 
ing the highest credit on the genius 
of the inventor. The combinutiou 
of lightness with security, and the 
adaptation, to the utmost'nicety, of 
the required proportionate strength 
to the parts, form its chief clia- 
racteristics. The tension jKiwer is 
wholly independent of the suspension. 

The bridge which was placed 
during the last rains over the Berai 
torrent, was 160 feet between the 
points of suspension, with a road¬ 
way of nine feet, and was opened for 
unrestricted use, excepting heavy- 
loaded carts. The mails and bang- 
hees passed regularly (wer it, and 
were by its means forwarded when 
they would otlierwise have been de¬ 
tained for several days. I'he. last 
rainy seufion was the most severe 
within the last fifty years, and yet 
the bridge not only continued ser¬ 
viceable throughout, but, on taking 
it to pieces, it was found in a perfect 
state of repair. The bridge intended 
for the Caramnassa is 320 feet span 
between the points of suspension, 
with a clear width of eight feet. It 
is in other respects the same as the 
Berai torrent bridge. A six-pounder 
passes over with case; six horsemen 
also passed over together, and at a 
round pace, with perfect safely. 


BEER COCKS. ‘ 

Sib, —You may have observed 
Beer Cocks constructed for the pur¬ 
pose of admitting air attlie very time 
the beer is drawn, so as to do away 
with the necessity of using a vent- 
peg. They arc ingenious in tlieory, 
1 admit, but in practice are found 
very deficient. Let a glass, of ap- 

n riatc size, be fitted to a small 
on this plan, and filled with 
water; it will be found that the air 
which is allowed to enter by the 
cock creates a ferment in the water, 
so that the beer is diawn quite thick 
Youn, &c. H. F. 
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Sm,—Many of your readers, who 
▼alne their own security and comfort, 
will be fflad to become acquainted 
with a Night-Bolt (for which Mr. 
Wollaston, of No. 1, Great St. He¬ 
len’s, has a patent), which is greatly 
preferable to that in common use; 
not liable to be out of order, appli¬ 
cable to any door, and w'Mch may he 
fastened or unfastened at pleasure, 
by means of the pull alone, without 
any previous operation. We send 
you a drawing and description of it, 
and are 

Your obedient servants, 

Tiios. Daily & Co. 

No. 30, Comhill, Oct. 1824. 

Description, 

Fipf. 1 represents the bolt ortonfiue, 
on which may be seen a pin. A, by wiiich 
it is to Itc moved horizontally forwards 
or backwards. 

Fie. 2 represents a weitrht, with an 
oblique groove, BC, in which the pin. A, 
of the bolt, slides, so as to move the bolt 
outwards or inwards, according to the 
position of the weight. 

Fig. .1 shows the case in which the 
bolt and weight are contained, laid open 
from the back, for tiie purpose of letting 
them be seen in their proper situations. 

D is a counterpoise to tlie weight ,wliich 
mav be raised or depressed at pk'asaie. 

Fig. 4 is the cover of the case, having 
attached to it two small bars to guide 
the motion of the bolt. 


OPTICAL EMRCISSS. 

Sin,—was amusing some friends 
a few evenings since with optical ex¬ 
periments, which gave pleasure to 
all, and each seemed perfectly satis¬ 
fied with the explanations I delivered; 
being certain that he who can ope¬ 
rate and lecture must be best in¬ 
formed, and most assuredly right. 
The invisible shilling, made visible 
by pouring water into the bason 
which contained it, was well re¬ 
ceived ; and the terms refraction and 
reflection, made use of in the illus¬ 
tration. were considered mighty ex¬ 
planatory. Coloured shadows were 
new, surveyed with delight, and 
passed off without the slightest re¬ 
mark ou any thing I said, although 
it took me considerable time in de¬ 
monstrating the numerous pointg 
connected with the formation of co¬ 
loured light; such as refrau^ibility, 
fits of easy transmission, affections 
of light, reflection; and the coloured 
image of a dissected eye, in which I 
proved hpw the fact takes place, of 
the image of the butcher and his axe 
being seen on the hack of the aque> 
ous humour of a bullock’'? eve, upon 
dissection, immediately ui'icrthe beast 
has been killed. 1 next exhibited the 
phenomenon of a multitude of images 




LOCOMOTIVE STEAM-BNOINBa 


S12 

of a single lighted candle, situated 
between two plane mirrors, at which 
some of my friends were as enthu¬ 
siastically delighted, as when Galen 
first contemplated a human skeleton. 
Here I felt myself perfectly at home; 
and, as I lectured on the reflecting 

f »owers of bodies, the velocity of 
ight,. and angles of incidence and 
reflection, I enjoyed as much happi¬ 
ness at perceiving the conviction ex¬ 
pressed on every countenance, as a 
Brahniin at the assenting groan of 
his hearers, when they receive the 
spirituality he distributes among 
them so proftiscly. Can you con¬ 
ceive, Sir, any thing more enviable 
than were iny feelings ? Alas! they 
were 8(»on depressed. The son of 
one of my friends came forward to 
perform the experiment, and then 
asked me how the light from the can¬ 
dle, which is spreati equally over the 
entire surface of each of the mirrors, 
could collect into separate images on 
the glass ? I told him it was occa¬ 
sioned by the opposite mirror reflect¬ 
ing them back again. He wished to 
know what the glass did to throw 
them hack ? Here his father called 
him troublesome, and protested that 
boys, now-a-days, assumed to them¬ 
selves more knowledge of things than 
men formerly. “ But,” continued 
he, ” I do not so much wonder at it, 
learning is now so cheap, and so ge¬ 
nerally dhfuitd among the rising ge¬ 
neration.” Here again the lad said, 
“ Reflection could not be the cause of 
the picture of the candle on the glass, 
because every person saw the same 
image on a different part of the glass; 
and if there were as many images as 
the spectators pointed to, even with 
a single mirror only being used, 
some one would possibly see more 
than one image, and some tivo per¬ 
sons would see the image on the same 
part of the glass.” These remarks 
were got over by a little adroit¬ 
ness on my part, as nothing is more 
unpleasant than being obliged to 
enter into discussions in the highest 
sciences to convince those who nave 
got but a mere smattering in philoso¬ 
phy. ” Because, Sir,” continued 
the urchin, ” I can make as many 
images appear at once with a siinjle 
mirror ii*- \ on can with two.” “ ’uic 


thing is impossible,” I said. " Oh 
no. Sir, it is possible—look here.” 
So placing the candle about three 
inches from the mirror, and near on» 
end of it, he made me look at the 
glass from the other, at an angle of 
about 15 degrees, when, to my very 
great surpriw, and no small mortifica¬ 
tion, I saw as many images as by the 
two mirrors. "Where now, Sir,” he 
cried, " is your reflection ?” 1 could 
only an.swcr, " Tlie case beinff new 
and unexpected, 1 would consider of 
it.” The boy has a right, it nuiat bo 
allowed, to know a good deal, fjrhc 
reads all the Mecfiamcs^ Jilrgazme'. 
As we meet again this day month, will 
you be good enough to obtain for me 
some new, yet fashionable elucida¬ 
tion of this unexpected (rase. 

I am, Sir, yours, &c. 

OjlEDNJiOU. 


LOCOMOTIVE STEAM-ENRINES. 

A grand experiment was recently 
made as to the power of Locomotive 
Engiiip,.s at Killingworth Colliery, 
near Newcastle-upon-Tyne, in pre¬ 
sence of sc\ cral gentlemen from the 
Committees of the intended Man¬ 
chester and lijvcrpool, and Birming¬ 
ham and Liverpool Rail-road Com¬ 
panies, when the result was as fol¬ 
lows :—The engine being one of 
eight-horse power, and weighing, 
with the tender (containing water 
and coals), five tons and ten hundred 
weight, was placed on a portion of 
rail-road, the inclination of which, 
in one mile and a quarter, was statetl 
by the proprietor (Air. Wood) to be 
one inch in u chain, or one part in 
792: twelve waggons ivere placed on 
the rail-road, each containing two 
tons and between I .'land 14 hundred 
weight of coals, making a total ivscfiil 
weight of .12 tons anil 8 cwt. The 
twelve waggons Were drawn one mile 
and a quarter each way, making two 
miles and a half in the whole, in 
forty minutes, or at the rate of three, 
miles and three quarters i,i an hour, 
consuming four pecks and a half of 
coals. Eight waggons were then 
drawn the same distance in thirty-six 
minutes, consuming four peck.s of 
*oals; and six waggons were drawn 
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over the same (ground in thirty-two not with cold water ; and 200 gallons 
minutes, consuming five pecks of of water will take the engine fourteen 
coals. The engine, it appears, must miles, at the end of which the supply 
b* supplied with hot or boi ling, and must be renewed. 


BORING MACHINERY. 



Sir, —Having invented an appara¬ 
tus lyhich has proved of essential ser¬ 
vice, and which is likely to be very 
beneficial where it can be used, I 
doubt not you will be happy to give 
it a place in your valuable work, the 

Mftfinnicx’ Alafruzine. 

The object of the invention is the 
f.istcuing of a bolt, five, ten, or 
twenty feet below the surface of the 
earth. ('Iialk, or a soft stone that 
can be easily bored, are the best 
adapted soils for this purpose, llie 
trial has been made by me, in chalk, 
in keeping down the floor of a dry 
dock, which floor is of timber, and 
had been raised by the upward 
pressure of the water, and been 
ayiiig in a hopeless state ever since 
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1819, having baffled lb skill of some 
of the first engineers the country pro¬ 
duced. The floor is 130 feet long, 
and .32 feet wide ; and by introducing 
two TOW'S of bolts, t« elve and four¬ 
teen feet long, .and four feet apart, 
the floor is kept down secure, and 
the dock is one of tlu', driest in Eng¬ 
land. 

• The pressure I put on one of the 
bolts, for a trial, was forty tons, 
which made no impression on it 
whatever. 

'The following is a .;escription of 
the Bolts, as well a.s of the Drill, and 
the method of using them:— 

First, with an anger is bored a hole 
tire inches in diameter, and the depth of 
the boll. 
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A and B, in figure 1, ia a cylinder five 
inches diameter, in two parta; A being 
fitted into B, with a turned six-inch 
huriug, having three grooves to leceive 
the ends of three screws passing through 
B, as represented by three dots. 'I'hcae 
screws keep the cylinder from separating, 
and at the same time admit A to turn 
round freely", leaving B stationary. 

1)D are two ll.it bars of iron screwed 
into B, with their upper ends at right 
angles. 'J'he.«e relumed ends serve a.s a 
giiage to regulate the length of the drill, 
and also having holes in them, they can 
be nailed down, and prevent B from 
turning round with A. 

£ is a round bar of uon passing through 
the cylinders, the lower end of which is 
square, having, in the lower part of A, 
a collar or square hole to pass through, 
by which means A is turned. 

C is a knife or cutter, hung by a pin at 
the top, which the bar £, coining at the 
back, forces out, as the handle is turned 
round, and the soil is drilled away. 

F is a regulator; one part, a brass col¬ 
lar screwed on the bar, E, running round 
in the cross-piece, F, tlirough each end 
of wliich is a screw. This ro^ilator is to 
prevent the liar from going down too fast, 
and by turning tlie screws the drill frees 
itself, and is easily let down, until it 
forces out tlie cutter to the stopper, as it 
appears iii figure 2, when it can go no 
farther. 

Figure .3 is an iron bolt, fourteen feet 
long, and two inches diameter, with a 
nut and screw at the top, and a dui e- 
tailed lietid, five inches diainetci and five 
inche.s long. This bolt is ca.scd with 
four pieces of fir, one inch and a half 
thick, and made round to five iuciies, 
the size of the drill. At the lower part 
ot this casing ace four cast-iron spreaders, 
G, seven inches long, fastened to the wood 
b\ a hinge: and when the bolt is put into 
the hole, they are tied down with a piece 
of twine, ns represented in figure 3, with 
part of the head of tlie bolt below them. 
When they are placed c.xactly right, the 
boll is drawn up, which breaks the twine, 
and torcing out tiic spreaders, fills the 
drilled hole, as it appears in figure 4. A 
niece of timber, as represented in fig. 4 
py the dotted lines, is then screwed down, 
-and holds all fast. 

I am. Sir, respectfully, 

Your most obedient servant, 

Jas. Moon. 

Dover, Qct.29th, 1824. 


MECHANICAL DIFFICULTY SOLVED. 

The inquiry made by W. S. K. in 
Number 74, p. 286, relating to a piece 
of wood or cork remaining stationary 
*7hen placed in the centre of a re¬ 
volving bawn of water, may be an¬ 


swered, that it arises from the inertia 
of the water, or that property of 
matter by wliich it resists motioQ 
when at rest, and resists rest when 
in motion. This inquiry may be thus 
explained:-—The particles of all 
fluids are supposed to be globular, 
so that when the bason Is put into a 
revolving motion, all those particles 
which are in immediate contact with 
it will be whirled round, each upon 
its axis, and these again will com¬ 
municate a simultaneous motion to 
those particles which are in imme¬ 
diate contact with them, and so on 
until motion is comir.unicated to the 
whole mass; and if, after this has 
taken place, the motion of the bason 
is stopped, the water will still conti¬ 
nue to move for a considerable time, 
blit in a reversed order; that is, the 
particles next the side of tlic vessel 
will, from their attrition upon it, 
first cease to move, and then again, 
by their action upon others, nearer 
and nearer the centre, until motion 
is completely destroyed. 

I am. Sir, 

Your obedient servant, 

J. Y. 

fi3J, Red Lion-street, Clerkcawell. 


" THE COMPENDIUM STOVE.” 

I frmn the Philadelphia Gazrtte.J 

Burning OF Water!—O ur town (or 
at least a part of it) has been kept in a 
state of excitement for three days and 
half, by a discovery whicli has been made 
of a mode of using water for fuel! 'I’he 

f iroprietors of coal-inincs and wood- 
ands are all in alarm—(by Monday we 
may expect that the panic will spread 
among the wood sawyers and poai- 
heavers)—the question whether it will 
be advisable to let the Liberties have the 
Sclinylkill water, now we have this new 
use for it, already begins to be dis¬ 
cussed—and fears nave been expressed 
last our Professor of Pyrotccliiiy should 
cany his art so far as to set fire to the 
Delaware! As he lias, however, givMi 
his word and honour that before lie at¬ 
tempts any thing of this kind lie wiO 
give suitable notice, .so that the ships 
fnay be removed, no apprehensions or 
this score need, for the present at least, 
be rntertahied. In the existing state of 
public feeling, those, perhaps, are most 
rational who talk of petitioning Council 
to assess an additional tax on such as 
ham the Schuylkill water aa wellastfrlfiA 
it. 



CONBVaillVO 

8(!riousI]F Slid soberly— Mr. Aojfustua 
Day,who resides at No. 124, North'I’hird- 
strcet, has invented a stove, by wliicli it 
has be«‘n calciilitted a room may be kept 
warm for a whole day, and no more than 
four crnti worth of Lchiftb coal Imj eon- 
•umrd ill that period. It is of small si/e, 
and in shape an inverted cone, with se¬ 
veral longitudinal openings neui the apex. 
On a grate within rests a small quantity 
of coal. A pan of water placed heueatn 
the openings ensures acoiistant supply of 
vapour. In passing through the itrnited 
coal, the aqueous vapour is decomposed, 
and we have that powerful heat which i.s 
produced by the cuinhustioii of oxygen 
and hydwgen. 'nie ctjver of the stove is 
att^hed to a moveable section of pipe, 
which is raised and loweied by a fixture 
similar in principle to that of a suspended 
lamp, and bv this contrivance the fire is 
regulated. So powerful is the heat, that 
a small quantity of water thrown into 
the stove is immediately decoiupused, 
and the combustion of its component 
parts follows of com sc. Of this we have 
ounielves been witness. 

The principle of the invention has long 
been applied in the mechanic arts, espe¬ 
cially by the biacksmiih, who, a.s is well 
known, when he wishes to inci'ease the 
beat of Ids fire, throws on it a small 
quantity of water. Of late years, clie- 
mists nave, in their compound blow¬ 
pipes, made snndiy in-w and very valu¬ 
able .'ipplirations of this principle; but the 
honour of applying it to domestic eco¬ 
nomy beinugs to JMr. Day alone. 


CONSUMING SMOKE. 

Sir, —Having seen a variety of con¬ 
trivances for consuming the smoke 
of steam-engine and brewers’ fires, 
all of which are, more or less, com¬ 
plained of as obstructing the draft, 
and consequently reducing the heat 
applied to the boiler, I beg leave to 
suggest the following contrivance 
for the consideration of your readers. 
I am not sanguine of its success, 
but shall feel obliged by any remarks 
and opinions that may be offered on 
it by any of your Correspondents. 

I propose that an opening shall be 
made in the chimney, and alongside 
of it a small globular furnace shall 
be built of fire-lirick, to which shall 
be attached a pair of double lilack- 
smith’s bellows, to be worked by the 
engine, which shall constantly blow 
a stream of fire into the cliimney 
that vvill, I conceive, ignite the smoke 
ai it passes up, and cause it to rise 
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in a flame. I propose that the fur¬ 
nace-fire, to which the bellows is 
applied, shall be constantly supplied 
with small coal by a hopper ana two 
fluted rollers, similar to those lised 
for crushing malt, and worked by the 
engine. It will be observed tliat the 
bellows are double, consequently one 
of them always giving the effect. 

I am. Sir, &c. 

W. R- T. 

THE " QUESTION IN OPTICS.’* 

Sir, —^I’he science of Opticshaving 
roved that tlicre must be an extent 
eyond which a sufficient image of 
an objc«‘t could not be intelligibly 
reflected on the retina of the human 
eye, the question of what that extent 
inight be, must, in my opinion, re¬ 
main problematical until the power 
of sight is brought to one mathema¬ 
tical standard. The time may be 
made out, by inference, on “ a dial 
of four Ject diameter,” as, at this, 
the position of the ttuo hands can be 
sufficiently seen, because of the uni¬ 
formity of the division of the hours, 
and the eslabh\lied places of 12, 3, 
(J, and 9, and their knawn interme¬ 
diates ; but if, on the same four-feet 
tablet, some new figures, of tJic size 
proposed on the clock, were to lie in¬ 
scribed, the test of the question of 
“ S.” (in Number 7'2) would be more 
in point with the information sought. 
I can only advance a geometrical step 
towards the required solution, by in¬ 
forming " S.” that an object five feet 
in height and three miles distant, 
would produce two principal rays, 
the one from the top and the other 
from the bottom of such object, 
which, in passing throngli a flat glass 
placed vertically at one foot distance 
from the eye. would, if tnily marked 
on such glass, be reduced to one 
thirty-second port of one-eighth of an 
inch, or rather one 52S0th part of 
five feet. This calculation may, per¬ 
haps, induce others to give the ques¬ 
tion a thought; but I fnat/y think 
that it is a mned query, like that of 
the everlasting “ tarr .rreie,” and re¬ 
quires knowledge beyond the mathe¬ 
matical rules of mechaiiism to solve. 

I am. Sir, &c. 

A MUCH AMUSP.D AND CONSTANT RCADAX. 
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PLAN FOR PURIFYING COAL MINBS FROM OHOKR-DAMP. 


LIGHT AND OARKN'ESa. 

Sir, —'riic facility which your li¬ 
beral and iustnictive IMa^ayiiio offers 
for tilt* publication of all .sorts of 
opinions, iniiuces me to sav a word 
or two expressive of my ahliorrence 
of the perversion of truth, when vic¬ 
tory alone in argument is the object 
to he gained. In a certain profession 
some gromnls e.\ist for sophistica¬ 
tion, and tlie filing is understood to 
be so, iiotwitlistaiidiug the effect is 
to set ti iitli aside ; lint it is niorlify- 
iiig, to say tlic least of it, nhen in- 
di'pntahle facts, the knon ledge of 
which is deriicd from no less than 
divine authority, are treated with 
levity uml undervalued, and for no 
other purpose ihuu to make a dis¬ 
play of learning and abilities, in 
order to impose on those of inferior 
talent a tissue of nonsense, under 
pretence of puldishiiig to the world 
a great disco\cry. 1 happened, in 
looking through the last volume of 
yourwork, to peruse the jiaper Num- 
iier dO, pac^e 1S8, on ogAt and vision, 
uhercin much pains are taken to 
wove there arc no such things as 
ight ami darkne.sS: and, indeed, I 
M ds disappointed at not meeting' some 
Specious jiroof advan«-cd.lli.it we ha\ c 
no eyes, as tlie writer iii.vists, “ it is 
the iuiiul sees, and not the eyes.” 
The eyes of course arc useless, and 
of course made iii vain ! I will not 
dispute, this point with the learned 
writer, as who knows hut he may he 
a Mendicr of I’arliament, or of the 
law, wherein policy is always right, 
or the proht ot the culling' sufficient 
to make Iduck white. But as a man 
and a Christian, J cannot suffer my¬ 
self or others to be talked, and 
quirked, and bamboozled out of 
the right of thinking for ourselves, 
particularly when fortified in our 
opinions by the language of divine 
inspiration. The word of (iod says, 
” Let there he light.” Now, Mir, is 
it wise in any man to say that ” light 
is useless, and therefore has no ex¬ 
istence ?” ftlight it not as well be 
flourished out, that the ivorld was 
not created, fur its beginning has no 
other authority than what we have 
for the creation of light ? so that if 
there be no liirht, great is our dark¬ 
ness indeed! And if there be no 


light, I would ask, why should there 
be any difference in darkness, by 
which without light we see, and with 
darkness, at times, we cannot see i 
Your Correspondent likewise says, 
there is no darkness, orvvhat he calls 
shadow. Still holding to my Bible, 
which the pidaver of no man shall 
make me undervalue, I read there, 
that darkness has as much lieiiig as 
light; as it is written, “ the dark¬ 
ness was great,” and “ thick dark¬ 
ness, such as might he felt.” When 
you. Sir, or any one else, can furnish 
me with better proof than the w'ord 
of God, I will change my way of 
thinking, hut not until then. 

I am. Sir, yours, &c. 

Jacob Morinb. 


PLAN FOR PURIFYING COAL MINES 
FROM CHOKE-DAMP. 

Sir, —In a letter which I took 
the liberty of addressing to you a 
short time hack, 1 therein .stated I 
could suggest a Plan which would 
efl'cctually Purify tlie Air in the most 
extensile Coal Aliiic, by expelling 
the carburclted hydrogen Choke- 
damp. I .shall, as hrielly and expli¬ 
citly as my small share of learning 
will enable me, explain my plan for 
accomplishing this most desirable 
object. The specific gravity of the 
first and the most dangerous is de¬ 
scribed as rousiderahly lighter than 
atmospheric air; conseipiently it will 
ahvays occupy the upper or highest 
parts of the mine; and as it is ad¬ 
mitted that it is generated from the 
face of tlie mine (or strata of coal) 
on wliich the minors are constantly 
at work, these slratas of coal seldom 
being exactly horizontal, but gene¬ 
rally on an inclined plane, the engine 
and shaft being usually at the. lower 
end, from wlienec the mine is, if I 
may use the term, worked up hill. 
In this case, whether the gas is gene¬ 
rated from the face of the mine or 
otherwise, still its being so far from 
the bottom of the shaft causes it to 
accumulate in t]ii.s particular part of 
the mine, even if the roof is per¬ 
fectly horizontal, but more so if 
there, is tlie least elevation. Con- 
pressed against the roof of the mine 
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by the pressure of atmospheric air 
from the bottom of the shaft, the jfas, 
like a li^^ht liquid upon one specifi¬ 
cally heavier, will find its level. 'I’he 
carbonic acid jjas, on the contrary, 
will always, if there is any descent, 
flow like water towards the lowest 
lace of the mine. For these reasons 
would reeoininend tliat a recess or 
cavity, in the form of an inverted 
funnel, be made in the roof or top 
of the mine, in tlic centre or highest 
part of the face, and that the same 
shall be as larffc us the state of tlic 
roof will admit: into this, if the 
same is made in the hi>rhcst part of 
tlie mine, the ffits will spontaneously 
flow. From the centre or top of 
this funnel, I propose that a hole, 
six or more inches in diameter, 
should be bored upwards to the sur¬ 
face. Tliis may appear (because new) 
difficult to effect, but I have no hesi¬ 
tation in saying it may be effected at 
less than half the expense of boring 
downwards : in the latter, when 
boring to a great depth, a great part 
of the expense is caused by the loss 
of time necessarily taken up in 
drawing up the rods to empty the 
auger, and to change rhat for the 
chisel. In boring upwards the chisel 
only will be required, and the rods 
will only require to he withdrawn 
occasionally to repair the chisel, as 
the soil, &c. cut out hy the chisel, 
will keen falling down hetwecu the 
rods ana the outside of the hole to 
the bottom of the pit. The rods 
may easily be w'orked by levers and 
pulleys. When a hole is completed 
to the surface, the gas may he easily 
forced to this part of the mine in 
the -following maimer:—Let a tin, 
copper, or sheet-iron bipe (air-tight) 
be fixed to the nozzle of a pair of 
large bellow'g at the top of the shaft, 
or (if not too remote) at the 
engine-shaft, wdiich may he made 
to work the bellows wdieu neec.ssary; 
let the pipe be continued down the 
shaft and along the top or roof of 
the mine (fixed up wdth wooden 
wedges) towards the lowest part of 
the face of the mine; have as many 
branch-pipes as may be necessary, 
and at the end of each a stop-cock. 
A long leather flexible pipe or hose. 


such as the firemen use, with a 
brass or other tube attached, may be 
screw'ed alternately to the different 
ends of the pipes, beginning at the 
lowest or farthest end (from the 
funnel) of the face of the mine; and 
through this medium the air may 
he placed against the face of the 
mine as often as may be deemed ne¬ 
cessary. Thus may the air be puri¬ 
fied in the most remote parts of the 
mine, and, besides expelling this 
dreadful enemy of the miners, the 
plan will furnish, in lieu of the air 
contaminated hy their breath, pure 
ami refreshing atmospheric air. 

If the plan of boring appears im¬ 
practicable or too expensive, 1 would 
suggest another plan, nearly as efii- 
eaeioiis. Instead of bellows, sub¬ 
stitute an air-pump ; insteail of one 
funnel or cavity in the roof, make 
several along the face of the mine; 
info each of which conduct a pip^ 
w'ith the end made similar to the 
broad end of a trumpet, and let the 
same he turned upwarils to near the 
top of the dlflerciit funnels or cavi¬ 
ties. 'ibis will, by working the 
pump, draw out all the dangerous 
gas and contaminated air, wiiicii wiP 
be replaced by pure atmosjihcric aii 
from the .shaft. 

If there is any remote part of the 
mine which requires to be explored, 
and where there is reason to think 
this dangerous gas is aceiinuilated 
ill a state of explosion, by adopting 
the following plan the same may be 
exploded without danger to the par¬ 
ties :—Frovide, a stroiisr l)ox, similar 
ill shape to a sedan-chair, siifiiciently 
capacious to contain two persons : 
in the centre of the hind part of the 
same let there be placed about six 
inches square of very fine wove wire, 
to admit air, with a slide to shut oc¬ 
casionally. Ill the front have a plate 
of thin crown glass, sufficiently large 
for the persons inside the box to see 
their w’ay through; and let this alsc 
be protected with a. slide outside 
One of Sir Humphry Oavy’s pateit 
lamps, placed on the outside of the 
front over the glass, " '.I indicate 
to tlie persons inside when they ap¬ 
proach a part of the mine where the 
atmosphere is explosive; on the dis- 
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Covery of whirh they have only to 
fotreat backwards to a suiticieut dis- 
caacc, and then explode the s^as by 
means of a common serpent fired 
from a pistol through an aperture in 
the front of the box. 'fhey niay be 

f tpovided with means to relight their 
amp, and 1 ])resuinc to think they 
vvD'ihl be siillieiently shielded from 
die effects of the fire. I have always 
oiKcrved that the fatal accidents ge- 
m rallv occur on a Monday morning. 
Would it not be a means of divert- 
inir the danger of an explosion, by 
sending down two of the men to try 
the aliove e-xperiment before the 
whole descended? The box might 
be kept constantly ready at the bot¬ 
tom of the shaft. 

I am, Sir, 

Vonr obedient servant, 

A iSTAFFOROSHIRE FARMER AND 

Land-Drainer. 


IMPOVED AUGER. 


The following account of a New 
Auger, invented by i)r. (Ihurch, of 
Birininghain, is igiveii by the Editor 
of the Jjondon Journal of Arts and 
Jscienccs:— 


“ Tliis ioipiovcil auger (indeed we 
have seen seveial of them of different 
sizes, but the ni().st perfect one wc now 
refer to) is ouc inch and ouc-eightli in 
diameter. Wc first tried its effects u|)on 
a piece of di ydcal, tour inches thick, held 
ill the leit iiitiid, without any other .sup- 
poit, and tiirnini; the. auger by the right 
naiiil in the wav that giinblcts are usually 
turned, passed the auger through the 
four-inch deal in fifty seconds. With the 
assistance of a how, it was made to ite- 
aetrate through a post of seven inrnea 
square in twenty-one seconds, and in the 
hand of an exjwrt workman, there is no 
doubt but that its progress would be 
much more rapid. It cuts a perfectly 
smooth hole, and clears itself as it ad¬ 
vances. 

** I'he utility of an anger possessing 
such supcrioi ad.a!itage.s to shipwrights, 
as well as a variety of o'lier artisans, 
must be immediately obvious; and one 
circumstance which renders it still more 
valuable is, that its form is sucli, tliat it 
can be .sharpened, from time to time, 

S on an ordinary grindstone, without in 
e slightest degree altering its figure; 
indei^, it will rkain the same form ana 
propertiec even though ground down to 
witnia • short distance of the stem. 


** Not having tiie inventor’s permission, 
we refrain from publishing a particular 
description of thi- iiistrunieiit; but as 
soon iis tlie specification is enrolled, 
wliicli will be in May, we propose to 
ourselves the pleasure of pieseuting it to 
our readers in a more perfect state.” 


EXTINGUISHING KIRK. 

M. Cadet Vaux, reflecting on the 
circumstances of a lire when it occurs 
in a chimney, was led to endeavour 
at its extinction, by rciuleritig the 
air which passes up the flue unable 
to support combustion. This object 
he obtained Ity the simple means of 
throwing flour of sulphur on the lire 
in the grate, and so etfcctiuvl was it, 
that a faggot suspended in the chim¬ 
ney very near the top, and conse¬ 
quently near the external air, when 
set on fire and bunting witli great 
fury, was instantly extinguished on 
the application of tlic sulphur below. 
This process is the more applicable, 
inasmuch as it docs not require that 
all the oxygen in the air should be 
converted into suljtliurous acid gas 
before it passes up the chimney; on 
the contr.iry, a comparatively small 
proportion of the latter gas, mixed 
with common air, is sullicient to pre¬ 
vent its supporting the combustioa 
of common combustible bodies. 


SUBSTITUTE FOR OLASS IN 
. LANTERNS. 

M. Lari vicre, a mechanic at Geneva, 
has conceived the idea of siibstituting 
for glass in lanterns, plates of polished 
iron, pierced with small holes, regu¬ 
larly placed, and very close to one 
another. These plates allow the 
light to pass through them extremely 
well, and are much superior to metal¬ 
lic wires, which arc easily deranged. 
The same person is at work upon a 
machine by which he will be enabled 
to pierce, with regularity and expe¬ 
dition, a number of small holes, so 
as to perform in a minute the same 
labour which, according to the exist¬ 
ing methods, it would require an 
hour to execute. This invention wiU 
be very serviceable in the construc¬ 
tion of sieves and filtering vessels. ■ 
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Sm,—Having’ seen in your work 
«onje account of a very simple clock, 
with two wheels onltf, 1 beg leave to 
send you the rough draft of one iu 
lay possession, having one wheel 
only. It bears the name of Arnold 
Finchett, Cheupside, who, I under¬ 
stand, was a very ingenious tinman, 
about ninety years ago. 

1 am, Sir, yours, &c. 

B. P. C. 

10, Walcot-placc, Lambeth. 

Description. 

The case is made of tin, the face of 
glas.s, with a thin paper dial brhuid, the 
glass being perforated in the centre, 
through which moves the pivot of the 
only wlicel, having an opposite pivot cor¬ 
responding andruiming tnioiigh thcbiick 
of the tin rase. Un this spindle is hxed 
the tin wheel, having a poove, over 
which runs a hne catgut line, having a 
hook at one end, to which is attached 
a till bottle, containing small shot. Thu 
motion to this wheel, by the moving 
of the line, is given by a barrel made of 
tin I also with a spindle passing through 
It, having a brass knob at the end, to 
which a line, also of hne catgut, is at¬ 
tached, and balances the baiTcl, being 
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fastened at the odier end of the line to 
the bottom of the clock-case. By turn¬ 
ing the two knobs equally lietwten the 
thumb and linger of each hand, you wind 
the catgut round the s|iindle of tlie bar¬ 
rel, which will ascend as high as the 
bottom of the clock-i.ise; not uniitting 
to iiu'iitiuii, that the hollow tin liarrm 
contains a liquor * about one quarter the 
contents, so that it w'ould luu down and 
unwind the catgut over the spindle, were 
it not cliccked by the book, fioin the 
end of the catgnt line passing over the 
grand wheel. The shot in the opjKi- 
sitc end are regulated either by adding 
or ditniiii.shiiig, so as to check the de¬ 
scent of the barrel, and regulate the 
movement of the band, which is lixed on 
the spindle of the wheel. This clock 
goes well for 24 hours, and I had itgoiug 
for many weeks without losing or gain¬ 
ing time. There are two tin doors. 


* When a boy, akiut forty years ago, 
I had the curiosity to make a hue piu- 
hole ill tiie bai rel, to liiid oie f it continued 
quicksilver; but I was di<'aptM>iuted, for 
1 found nothing but a tastclein and co¬ 
lourless liquor, like water, t closed it 
up, and it docs not appear to have lost 
any of its substance in quauUty or weight 
ever since. 
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which 0 |)en on a liiiiKc biOuw tlie dial- 
so iii to gel at lilt inside to elean 
tliediist; ai'.d luorcover, at night, there 
is a small tin lain)) tixeil insidi', in ihe 
bottom of the ease, which shows the 
iiour through the transjMiri'iit face, the 
smoke going out at the lop ol tlie clock- 
rase, w'hich is formed like the top of a 
dark lantern, and is wliolly free from 
the noise usuall) attending clocks and 
waiche.siii the ehamber of a sick per.-on. 
When the clock w.ints cleaning, it is <mly 
necessaiy'o blow in it with a pair of bel¬ 
lows, and touch two pivots ot tlic wheel 
with ak'ather and oil. 

THE AMSTERDAM CANAL. 

This is a new iiniiid (’anal, whicli 
connects the harbotir of Amsterdam 
with the Tcxel, and whicli, forinaif- 
nificcuee of desipi and for the inaii- 
ncr of its exeention, reflects high cre¬ 
dit tijnm the Dutch nation. 

The cominuiiicatiun between the 
Texel and the port of Anisrerdain 
has hitherto been through the Zuyder 
Zee, wliieh, always a difficult and 
dangerous navigation, owing to 
numerous sand-banks, has latterly 
proved almost a fatal inconvenience 
to the commerce of this city This 
noble canal is an effort towards re¬ 
storing Ainsferdain to all its former 
greatness, by enabling it to compete 
in natural advantages with the other 
commercial cities of Europe; and, 
although only commenced about 
three years ago, is already in such a 
state of completion that ships of war, 
as well as merchants’ships, can now, 
it is said, sail directly out of the 
Texel, over this inland navigation, 
into the very town of Amsterdam. 
The lock into the harbour is, of 
course, upon an immense scale, and 
exhibits a beautiful specimen of 
workmanship, both in the masonry 
and the carpentry. This, and the 
lock into the Texel, are the only 
two locks upon the whole line. The 
canal requiring to be continued into 
the deep water of the harbour, was 
obliged to be carried out for some 
distance on artificial ground, sup- 
orted between two large dikes or 
anks. But this was a difficulty to 
which the Dutch are accustomed, 
and one which they well know how 
to overcome. Alre^y this part of f he 
work, though yet unfinished, seems 
to defy the utmost power of the winds 


and waves. The workmen being now 
occupied in raising these banks still 
higher above the water’s reach, af¬ 
forded the writer an opnortunity of 
oliserviug the mode of the proceed¬ 
ing, which is simply this :—The side 
next to the water presents a smooth 
and regular basket-work' of strong 
osiers, strengthened at intervals by 
powerful withy slakes; within this 
frame-work are laid, in a horizontal 
direction, large hiuidles of green 
osiers, as closely as titey can l>e 
packed together; and a slight (|uan- 
tity of mould being tlirown in, just 
sufficient to fill up the interstices, 
another range of similar bundles is 
placed traiisversely with the last, 
and over this is laid a lliin layer of 
mould well trodden down ; and thus 
the work proceeds, narrowing to the 
top, where the whole is well sexnred 
Ity a strong covering of clay. Tims 
the bank soon liecomes a mass iinpe- 
netrahle by air or water. 
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NO. 9.'>.—STAINING GLASS. 

The most expeditious and cheap 
method of Staining Window (ilass, 
so as to resemble colours burnt in ? 
It is most desired to be dune when 
the glass is in the frame, or light, as 
it is called. (3. U. 

Ne.96.~CnYSTALLIZATIONOKALUM. 

Sir, — I dissolve one pound of 
Alum in three pints of water by 
heat; when cold, a considerable 
portion of this will crystallize. I’os- 
sibly, among your w’ell-informed 
readers, some one would he good 
enough to say if there is any possible 
means to prevent the tTystallizatiun, 
Riid retain the full strength in solu- 
^tion, when cold, or very materially 
so, without discolouring the same. 

A Constant Hkauer. 


JVotirex to Correspondents in o:ir next. 
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N.WlOATlNd STEAM-ENOINK—intSIt LIMIUCILN, ET«. 


3‘2J 

DESIfiN FDR A rOTTAr.E. 

The prefixed are drawiiij^s of the 
nii'vi'tioH jukI tirouiul IMaii of a 
( ^)tl.i;xe,Rhieli Dl>taine<l the preiniuni 
oU'ereii l»y X. X. p. 383, vol. ii. with 
the iUteratioiiH introduced by that 
sjeutlemaii in llie huildins?, whieli lie 
has since ai-tiudly e.reeteil, and which 
havin'? per-onally seen and exaniined, 
^vo can a'ssnre unr readers is both 
very neat and very commodious. 


NAVICATINO STEAM-EXaiNE. 

Sir,—A s your valuable !Maj?azine 
is the medium for the commimiea- 
tion of improvements and diseove- 
ric'', I send von information of a 
novel Stearu-l5n!?inc of mine. It 
(•onsist.s of two cylinders, each two 
inches in diameter internally, and ten 
inches e.xtemallv ; the cylinders are 
heated to the degree of being red 
Jiot; tliere are twelve drachms of 
water forced into the cylinders by 
means of condensed air'; the water 
is immediately converted into steam, 
which gives the force of InOO atmo¬ 
spheres, and works at tlie rale of 
40 strokes a minute : 18 inches is 
the extent of a stroke. 'J'iic whole 
apparatus weighs two tons and a 
half The idea that the prcssiin; of 
steam is in proportion with the tem¬ 
perature is erroneous. For iristaiicc, 
one euhic inch of water put iiilo a 
hoilcr of 1(),()()() euide inehe.s, and 
heated to 1210 degrees, gives tlie 
])ressurc of iJOlhs. on a sipiare iueh ; 
hilt when heated to the degree of 
lieiiigml hot, the pressure is l20()lhs. 
on a s«iuare iueh; if doiihlc the (piaii- 
lity of water is put in, the pressure 
will lie (iOOlbs. hiur euhie inches 
of water give the pressure of lOOOllis. 
when the whole vessel is heated red 
hut. 

D. Thomas. 

18, Union-street, Uorough. 


TRISn LIME-KrLX. 

Sir, —Your Correspondent G. C., 
in No. 75, has favoured your suh- 
atrrihers with a sketch of a Kiln for 
burning jjime with Turf, &e. as used 
in Ireland. I am so well persuaded 


of the utility of this kiln in various 
ways, that I eamiot refrain from ro- 
(jue.stiug some more detailed iiistrne- 
tioii-. relative to its eonslriieti'Jii and 
diHereiit parts. 

First, J would nsk. What is the 
horizontal line marked on his skeleh, 
and to which the word, swarp is at¬ 
tached, as 1 rciul it ? 

2ndly, To what height the kiln is 
filled at fimt ? 

3rdly, Arc the turf and limestone 
ninal from the U)ll(»n, or is there a 
layer of turf first put in ? 

4tlily, Where is the kihi ignited, 
at top or at bottom ? for this does not 
appear in the skeleh. 

5thly, Is one side of it open, and is 
there also the opening at iMiltoin ; or 
is either of iheiii covered, and with 
what ? 

(illily. Is there a grating at the 
bottom of the kiln at the narrow 
part, or is tliat part open ? 

lly insertiiig the abovi* «|ni‘stioiis, 
at your earlie>l eoiiveiiieiice, you will 
particularly oblige one of 

^'ouR First Suissciiiuers. 

Februai^' Ist, 162.). 


at'REW-l>Il.TVF.r.S. 

Sin,—^'riie following is the result 
of several evperiineiiln made with a 
long and a short Screw-driver. 'J'ln- 
former was two feet in length, the 
latter eight inches, from the liaiidle 
to the point. The handles were 
turned to receive a line coiled round 
the same, ami vvliieh passing over a 
pnllev, had weights attached to it, 
till tlie ])owcr rcipiired to turn tlie. 
serew was obtained. The diameter 
of each handle was two inches iuid 
a (piarter; the width of the iioiiits 
nearly half an inch, or oiic-fifth of 
the handles; the screw used was two 
inches long (No. 17); the liolc was 
bored in the usual manner in a piece 
of yellow deiil, and a little grease 
was put on the point of tlie screw. 
A piece of steel wire w’as driven into 
the ha.ndle, and passing through a 
thin piece of iron, kept the handle in 
its proper position. Un the point of 
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llic win* Ji l«'cr rested, to whieli 
weights were a<ldcri to Iho required 
]>ressnre. 'I’lio point of tlie Mcrcw^ 
ilriver \v;vs prevented slipping’ liya 
small wlieel, tixed aicar the point. 


:i2ii 

working hetween four nprirV.i pieees 
of wood; the, serew-drlvers ^ven; 
made very strong, and iioi.-^essed, 
therefore, very little ehiMieily. 'i’he 
following were the resiilth obtained 


\Vfiijlit veqniifil to I’lTssMtc 
turn tlie scii'W. uiim-ii v. 

At the eoinnieiiceineiit... ■‘llb.'i. 

Heguliir iiierease to the termiiiation of the part tapped 17 Id 

On the part not lajiped entering the wood. 22 2'J 

Itegular increase, till the screw was driven home.... 37 30 

A CAra’ENTEn. 


MECHANICAL CEOM ETR Y.—No. VIII. 
(Continued from Page 297.j 


I’UOIU.EM XIV. 

IN'ithin a given eirele to inscribe 
a tvgidvir he.vagun or polygon of six 
sides. 


JiOt ABCDEF be the. circle within 
which it is retpiired tt) tleserihe a 
hexagon. 





'rake the radius AC of the eirolc 
ill your compasses, and apply it 
IVom A to li, ami from il to C, and 
so on quite round the eirele, which 
it will do exactly si.x times; then 
join the points All, Cl), Ae. and the 
thing is done. For if \m; draw lines 
from the ])oints A, 11, i', &.(.'■ to the 
centre, we shall have six triangles 
I'tjual and similar, or ntenlkul (runt- 
g/r.v, and all the angles round the 
centre, <t, are together equal to 
degrees (hy'riieoreni 1, part i.); 
and as the tlirec angles in each tri¬ 
angle arc e(|niil to each other, each 
of them will he equal to (>0 tlegrccs; 


that is, for instance, the angle ACF 
is equal to (iO degrees. Rut there 
are six of these angles round C ; 
tluwefoiv (it) imiltijiled hy (! is e<[iial 
.'ttiO, the, iiumluT of degrees in the 
whole eircumferenee, AliCU, &c. 

Aide.—'I’his pi’olilem, though 
known to most praetieul mechunics, 
1 have thought proper to introduce ; 
hoeaiise, though they are aequainted 
with the fact, it is also .'eccssary 
that the. reason w’/oy it is scien¬ 
tifically true should lie fully known 
to every one. who wishes to gain 
a knowledge of (ieometry as a 
science. 

y2 
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We may licrc also observe, as in 
the last i)robIcm, that it furnishes a 
means ot drawing any polygon when 
the number of sides is divisil)le (in this 
case) by six; for if we bisect AB, 
for instance, by the line GH, we shall 
have the line AH or HB for the side 
of a polygon of twelve sides; and by 
bisecting AH again, we shall have a 
polygon of twenty-four sides, and 
so on. 

It is also evident that, by means 
of tills problem, we can inscribe an 
equilateral triangle in a given circle; 
for, joining the angles AC, CE, and 
£A, we have the triangle required. 

General Observation. 

I shall now conclude the second 
part of Mechanical Geometry; as, 
from what has hitherto been shown, 
we are in possession of no strictly 
geometrical method of describing 
the other polygons; as the pentagon 
of five siues, the heptagon of seven, 
or the nonagon of nine, &c. 

1 shall not give those approximate 
solutions found in most authors, till 
I have exhausted all the legitimate 
methods we are in possession of, but 
shall reserve a part by itself for the 
mechanical solution of problems; 
which, though of great use to the 
workman, must not be considered 
as geometrical methods, ivith regard 
to theiraccuracy. I shall, therefore, 
only add, that, with regard to de¬ 
scribing polygons round a given cir¬ 
cle, it is first necessary to inscribe 
one of the required number of sides, 
and then from each of their angles to 
draw the tangents to the given circle, 
which will be the requii’cd polygon 
circumscriliing the circle. 

In the ensuing part, I shall endea¬ 
vour to familiarise the doctrine of 
proportion, and its application to the 
division of lines and surfaces, and 
embrace every problem and theorem 
that is likely to be of practical utility 
to the workman, or assist the mea¬ 
surer in his calculations, and, as 
hitherto, strive to adapt to actual 
practice the truths that may be eli¬ 
cited. 

I am. Sir, ^c. 

G.A. S. 

[To be eontimed.) 


STRENGTir OF ROPES. 

The following translation, with 
which we have been kindly favoured 
by a Correspondent (Mr. B. W. 
Dickenson), of a., paper which ap¬ 
peared in “ The Philosophical His-, 
tory and Memoirs of the Iloyal Aca¬ 
demy of Sciences of Paris, from 
1699 to 1/20,” furnishes some far¬ 
ther very valuable information on 
the question proposed in No. 69, 
p. 207, and answered by Mr. Amey, 
No. 76, p. 303. 

Experiments to know whether the 
Strertgth of Cords exceeds the Sum of 
the Forces of the Threads which com¬ 
pose them s delivered as a Lecture be¬ 
fore the Itayal Academy of Sciences at 
Paris, Feb. 21st, 1711, by M. un 
Risaumuh. 

We are prejudiced in believing, that a 
cord, composed of different threads 
twisted togctlicr, has a force which sur¬ 
passes the sum of the forces of all the 
threads which compose it; T mean, for 
example, if we make a cord with six 
threads, each of which will bear a weight 
of five pounds without breaking, that tlie 
cord made with these six tin cads will 
hear a weiglit above 30 pounds. Several 
learned men agree witli the vulgar in 
this opinion, as I had an opportunity of 
seeing by the objections which were 
made, by some of the most illustrious 
members of tlic Academy, to a passage 
ill the Memoir iiiwliich 1 examined the 
silk of spiders. This passage treated 
of the strength of tlie filaments of silk. 
A skilful geometrician pretended even to 
have found a deinoiistratiun of the pro¬ 
portion ill which the twisting increases 
tlie strength of the cord above the sum of 
the forces of all its threads. It seemed 
to me, on the contraiy, that it was from 
not having examined the matter closely 
enough, that it had been imagined that 
the twisting increases the strength of tlie 
cords; tliat every thing being well con¬ 
sidered, wesli.ali find, perhaps, that, far 
from increasing, it diminishes it; and 
that this is one of those physical pro¬ 
blems which cannot be resolved but by 
physical experiments, I thought it would 
DC of some use to mecliaiiics to endea¬ 
vour to resolve them. We might often 
expose the cords that we make use of 
to be broken, if we shouid reckon too 
much upon their stiength. All that is 
done in making cords, or in twisting the 
tlireads about one another, is to jiut 
them all in a state of contributing some¬ 
thing to sustain tlie force, or the 
weight that is made to act on the cord, 
and, at^ the same time, to dispose each 
thread in such manner that it is easier 
to break it than to make it slip, or to 
disengage it from those which surround 
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It. I t is this wliiclvgives us 1 he facility of 
niakiug very loug cords witli very sliort 
threads, as we see in cords made onieinp, 
flax, wool, and silk; for we may look 
upon the lilauients of silk and wool, 
which are commonly tuade use of, as little 
'•ords. Each tliread heing pressed against 
’ "♦suiTOuraiit, and being twisted 
vyith these ^ "ads, opposes, by its fric¬ 
tion, such a resistance to the force which 
draws it, that it is more diflicult for tliis 
force to overcome the resistance of the 
fi iction than to break the thread. 

Uut docs it follow, from this disposi¬ 
tion of the threads, that the sum of their 
forces is smaller or greater than the 
forces of the conls arc ? It is not possi¬ 
ble to dw'ide this by reasoning alone. We 
see plainly, that in twisting several 
threads together, we shorten each thread, 
and that the cord gains in thickness what 
each thread loses in length. If wc regard 
the cord only in this view, itis evident that 
its force is incrciised; for, everything 
else being equal, the thickest cords arc 
the strongest. I f, for example, we make 
a cord by tvvi.stiug five threads about 
one another, and the twisting sliorteiis 
each thrciul one-iifth, it is evident that 
the tliiekness of the cord gains fivc- 
fltths, and the length of the threads 
is diiiiiiiislied; from whence it seems 
evident, that tlic strcngtli of this must 
be cipud to tlie sum of the forces that &i.x 
tlirciids would sustain separately. I’here 
is also iuiothei' way in which the twist¬ 
ing seems to augment the strength 
of the cord, 'fhe weiglit, which draws 
tlie cord, draws each thread obliquely, 
so that one part of this weight is em¬ 
ployed to press these thi-eads one 
against tlie other. Being each less drawn 
according to its length, the cord which 
they compose might be capable of re- 
.sisting a greater ellbrt than that which 
all the threads that eum|)ose it can sus- 
liiiii, when they are drawn perpendieu- 
larly. These aie llie views favourable to 
the twisting; blit, on the other iiaiid, 
we shalj sec that it weukeii.sthe strength 
of the'cords. If we wish, in order to 
a cord’s having a force equal to the sum 
of the forces of the threads which com¬ 
pose it, that the weight fa.stciicd to one 
of its extremities should actagaiii.st eaeli 
thread only in proportion to thesti'ength 
of this tliread, then wo sliall find that 
llic twisting weakens tlie cord; for if 
tile weakest threads arc charged as much 
Jis the strongest, or if some threads 
of equal strength are much more charged 
than others, they will break, and the 
w'ciglit will tail upon the threads wliieli 
before were tlie least charged. Now the 
weight tliat draws a cord, draws eacli 
thread that composes it, more or less, 
ill proportion as this thread is more or 
less stretched, and more or less thick ; 
and in twisting these threads, it is im¬ 
possible to dispose them in such a 


manner that the wc.akcst shall be less 
stretched than the others: sometimes 
the thickest are the weakest; each thread, 
therefore, doe.s not eoiitributc in propor¬ 
tion to its strength to support thewei^g'lit. 
If, for example, in a curd composed of 
six threads, there are four whicli coulri^ 
bute only half their strength to sustain 
tlie weight, the cord must be consi¬ 
dered as if it was only composed of four 
threads. 

Besides, since in twisting the threads 
tiiey are stretched, it is plain that the 
twisting is equivalent to a weight which 
would drawcacli thread, and to a weight 
greater or less, according as the tension 
that it produces is greater or less; that 
is, the more tJie tlireiul is stretched, the 
less it is in a state to sustain a weight 
equal to that whieli it would sustain na¬ 
turally; the twisting alone is snlScieiit 
sninctiincs to bivak the threads, as we 
find by experiment, when they are too 
hard twisted. The same twisting whieli 
increases the strength of the curds in 
some places diminishes it in others. 
But dues the increase surpass the diini- 
iiiition? On this geometry tlirows no 
light, aiiyfurther thiui we make arbitrary 
sup])usitions, wliich coiisciiuently deter¬ 
mine nothing. \Vc cannot know whe¬ 
ther, among these suppositions, we liavc 
chosen those wliich are conformable to 
the cflects of nature; we must, there¬ 
fore, here, as in all other philosophical 
doubts, have I'ccourse to experiments. 
Those under consideration are simple, 
and easy to execute. 1 shall relate pre • 
eisely some of those that I have made; 
they will teach us tvhal wc are to think 
of the increase in the strength of colds 
above that of the sum of tiieir tiireads. 

ExrKiiiMF.NT 1.—I took a bottom of 
wliite threiul, such as is commonly used, 
and having cut a large piece olf it, L 
fixed at one end different weights, from 
111), to lOlbs. 'Phis bit of thread sustained 
9.] lbs. without breaking, and it Inoke 
when I had fixed to it a weight of lOlhs.; 
it ivas therefore evident, tliat each of 
the two parts which remained after the 
division of this thread could at least bear 
a weiglit of IHlbs., since they had al¬ 
ready sustained it williout brenking. 1 
afterwards doubled the longest of these 
ends of thrciid, and twisting tlie two 
pieces together, I formed aiiitle cord.com- 
])osed of two tlirCiids, each of which was 
able to bear 9.) lbs.; consequently, if the 
twisting had increased the strength of 
the cord above the sum of the strength of 
the threads which eoinpose it, this coni 
ought to liavc borne above 191bs. It was 
well twisted, without bob.g too muclt 
.SO; nevertheless it broke w lien 1 liad sus¬ 
pended a weight of Ihlbs. to it, and it 
only sustained I541bs. without breaking. 
So far, tlicrefore, from (he strength being 
increased by the twisting, it was dimi¬ 
nished about ORC-sistii. 
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Experiment 2.—1 afterwards lixcd a 
weight of liAlbs. to another threiul, taken 
from (ho srinic linttoni; it sustained it 
without breaking, and broke witli 71bs. 
1 also fixed several weights to two otlier 
tlireads; tlie firet of wliieh supported a 
weight of bibs., and broke at 8 Jibs.; and 
tlie seeoiid sustiiiued BJlb.s., and broke 
at yibs. I took tlie longest end of each 
of these three threads, and twisted them 
into a small com! of three threiuls; the 
sum of the forees of these three threads 
was hvjiolhetieally eapahlo of su.staining 
a wei.'jht of at hast 2.»lb.s.; the cord ne- 
terthcless broke wlicn it was charged 
with 17-Jlhs,; the twisting haj thereAire 
cousiderably weakened it. 

Experiments.— Haviuclikewise taken 
four lilts of thread, and knowing by the 
experiments that the first eonld sustain 
HJibs., and that it broke with illbs.; that 
tlie sceond could sustain (ijlbs., and 
broke with 71b.s.; atid that the other two 
had borne 7]bs., and broke with 7Jlbs., 
[ maile a cord by twisting these font* 
tlireads. I knew by tlie cx^rimeuts just 
iiientioiied, that the sum oi tlie forces of 
these threads conid at least .sustain a 
weight of 2‘Jlbs.; I therefore knew that 
the strength of this cord was less than 
the strength of the snm of the threads, 
tvhen I s.iwit break, after having hung 
to it a treightof 21Jlbs. 

Experiment 4.—^'I'o confirin the pre¬ 
ceding experiments, 1 made a new cord, 
as above, composeil of five threads, four 
of which had borne 71hs., and broke with 
7.Jlhs.; ami the fifth had borne fills., and 
broke with fijlb-s.; the sum of the 
stretig^li of tliese threads was, tlierefore, 
at lea>t;i41bs.; thecoixl, h.owever, broke, 
after having for some time sustained a 
weight oi 2'21bs. As 1 knew by the pre- 
cedingexperiments, and by several others 
wliich I do not tliiiik it necessai 7 to re¬ 
late, that the thread which 1 made use 
of had, in the weakest parts, suflicieiit 
.strength to sustain a weight of filbs., and 
that it was often strong enough to sus¬ 
tain i‘lb.s., [ thonglit it right to make 
my calculations without examining any 
more'he .Mrmgth of the thread which 
i us. ; and that if I slioulu iiul the 
str?D,;th of the cord le.ss than that of 
the sum of the threads, by consider¬ 
ing them as not being able each of 
them to .sustain idiove (illis., I .should 
not be mistaken, since I had never fomicl 
the strength of tlu sc threads less, and 
1 had coiu..ionIy found them greater. 
I tlierefore again made different cords 
with the same thread, because we can¬ 
not too often repeat c.x}K!rinient.s before 
we conclude any tlniig from them. 

{To be (oatimed.) 


GUNTER’S LINKS. 

Sir,—I have been acculeiitally de¬ 
prived of the penisal of the Mtehu- 
nks’ A fiigiiziiie for some months past, 
and therefore uould not he aware of 
the request for additional informa¬ 
tion oil the subject of Gunter’s Lines, 
to w'hich 1 should otherwise very 
readily have acceded. I am hajipy 
to find, however, that mv silence has 
been so ublycompcnsateilin the com- 
inunicatioii by G. A. S., who seems 
to be an iutclligout writer, and jicr- 
fectly to his subjects. I hope lie 
will extend his ])aper, and embrace 
the use of the slidiiijr-rnle, ivhich is, 
perhaps, the most useful mode of ex- 
hibithiff the logarilhmie line of iiniu- 
liers. The uses of the angular lines 
iij)on the sector and two-feet Gun¬ 
ter liavc not yet been touclied upon, 
and would possibly be acceptable to 
your Gorrespoiidciits who sijrn with 
tlu-ec brace of initials. Should this 
be the case, I shall be happy to con¬ 
tribute my continffent of informa¬ 
tion. ITiese gentlemen seem to mis¬ 
take the application of the proverbs 
which condiudedmy reply to “ Unit.” 
They were not directed affainst a 
ola.ss “ who look to your Magazine 
for information they must othenvise 
.^0 without.” I took ” Unit” to l.c, 
like invself, an amateur ; and I think 
it no hardship if such men be re¬ 
quired to perplex thcmse'ves with a 
little head-work. To the ether class, 
indeed, we cannot be too liberal of 
information, nor convey it too plainly 
and familiarly. 

1 am, Sir, yours, &c. 

Monad. 


electrico-magnetical exve- 

RIMKNT. 

Mr 'Villiam Sturpeon, of Wool- 
w'lcli, has shown that a r'Ui^nctic bar, 
mounted freely on its axis passing; 
through iis two polos, and in this 
state siibjecteil to cuvr„nfs of elec¬ 
tricity, passim^ from Us equator or 
middle point towai'us each pole, is 
tbCiCby caused to revolve «•.. 'ts axis. 
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IMPROVEMENT IN STAGE-COACHES. 



Sir,— ^Thc above is a trifliiifif ad- 
<litioii to aStii!(e-('out*li,which would, 
Titfverlhcless, he a ^rcat convenience 
to the piildic. The improvement 
consists in hookinjf or otherwise 
faslcuiiiij a moveable board, with the 
destination of the coach painted on 
it to the front cdjfc of the present 
foot-board. The advantage of mark¬ 
ing the front of a coach, in addition 
to the sides and back, is this—a 
person, in a house or on the road, 
wlio is looking on. for a coach, can 
sec the ojie he wants before it passes 
him; and the advantage to the pas¬ 
sengers is, that the coach is not un- 
necess:i!ily stopped. 

The intention of making the board 
moveable is to enable the coachman 
to turn it at the end of its journey : 
thus, for inst nice, if on one side of 
tlie lioard were painted “ claph.vm,” 
on the other side-wonld be “ black- 
FRIARS,” or “ Cl’l'V,” or “ (JIIARiNG- 
CROSS.” 

Some of the Hampstead coaches 
go to Tottcnham-conrt-road, some 
to Holborn, sonic to the Rank: 1 
came to town in one of them the 
other day, and the coacli ivas stop¬ 
ped four times merely to impiire its 
flestination. The coachman told me 
that he could not paint, “'J’o the 
Rank,” on the coach, because, at 
anothci time of the day, he went to 
Tottenham-court-road. * Now, ivith 
a movvMble board, this is easily ac¬ 
complished, and a passenger would 
never find it necessary to strain his 
eyes to catch the name of the coach 


as it passes, ilor to strain his lungs to 
stop it iflcr it has passed him. 

I am. Sir, 

Yours respectfully, 

E. C. 


GAS-IilGIITS Foil SHIPS. 

Sir, —The frequent accidents which 
happen at sea and on our coasts, in 
dark and foggy weather, induce me 
to hazard the question, Whetlicr it 
be not practicable, and without any 
degree of coercion, as it would be 
attended with very great advantages 
to all concerned, unaccompanied with 
expense or trouble, to establish a 
system of lighting-up ships, after 
the manner of street night-lamps, in 
all cases whenever it may he danger¬ 
ously dark, and their si .nation is 
liable to accident or to be produc¬ 
tive of injury ? Two limtorus to each 
ship, under such circumstances, 
might be the means of saving many 
a ship and cargo, and many valuable 
lives, particularly when troops are 
on b(.aid. It may probably be the 
case that lights for this purpose arc 
Wiuonllyl'.oisted; but, as there may 
be no established law for the pur¬ 
pose, coasters may he unprepared or 
dilatory in the performance of this 
iiecessa»’v duty, and hence the many 
serious accidents whicii happen. 
Lights and a gotal look-out would 
not only prevent vessels being run 
down, but show where buoys and 
hawsers lie, which have been so fre¬ 
quently fatal to craft. 
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The introduction of even gas¬ 
lights into the navy is far from 
being impracticable. In large ships 
the galley could be so constructed 
that gas might be made through¬ 
out tile whole night or day if re¬ 
quired, so as to supply the burners 
us fast as it could be consumed, 
liefining and a gasometer would be 
unnecessary, ana the flame might be 

] >rotccted by a cylindrical or globu- 
ar lantern of laic or horn. I foresee 
neither difficulty, inconvenience, nor 
trouble, in the proposal, and only 
wish some good may arise from these 
loose hints, which others, I hope, 
will improve upon, and which, if 
feasible, the underwriters have every 
means of having earned into prac¬ 
tice. 

Vour constant reader, 

C. D. Y. 


NEW MODE OF EMBOSSINR DE.STGNS 
OX WOOD ; BY MR. JOHN STRAKEB, 
OF REDCROSS-SQUABE, CRIPFLE- 
GATE. 

Raised figures on wood, such as 
are employed in picture-frames and 
other articles of ornamental cabinet 
work, are produced by means of 
rarving, or by casting the pattern in 
Paris plaster or other composition, 
and cementing or otherwise fi.xing 
it on the surface of the wood. The 
former mode is expensive; the latter 
is inapplicable on many occasions. 

The invention of Mr. Slraker 
may be used either by itself or in 
aid of carving, and depends on the 
fact, that if a depression be made 
by a blunt instrument on the surface 
of w’ood, such depressed part will 
again rise to its original level by 
subsequent immersion in water. 

The wood to he ornamented having 
first been worked out to its proposed 
shape, is in a state to receive the 
drawing of the pattern: this being 
put in, a blunt steel tool, or bur¬ 
nisher, or die, is to be applied suc- 
cessivel]! to all those parts of the 
pattern intended to be in relief, and 
at the same time is to be driven very 
cautiously, without breaking the 
grain of the wood, till the depth of 
the depression is equal to the subse¬ 


quent prominence of the figures. 
The ground is then to be reduced, 
by planing or filing, to the level of 
the depressed part; after which, the 
piece of wood being placed in water, 
cither hot or cold, the parts pre¬ 
viously depressed will rise to their 
former height, and will thus form 
an embos.scd pattern, wliich may be 
finished by the usual operations of 
carving. 


HOUSE ROOFS. 

Si R, —“ A Traveller” recomniends 
(in Number 71) that Roofs of Houses 
should be made flat, and covered with 
Roman Cement. It will, perhaps, 
gratify him and many of your read¬ 
ers to know that an architect, who 
has distinguished himself by the 
erection of one of the most perfect 
Gothic or early English Churches 
of the present day, has been engaged 
in a scries of experiments for the 

S roduction of a metallic roofing. 

[is attempts have been successful, 
and he has obtained a patent for an 
article which must, when known, 
supersede all others for the same 

B se. It is strong, durable, 
ome, and cheap. It may be 
laid to any pitch, rcipiires fewer and 
less strength of timbers than any 
other roofing at present in use, and 
may be formed, as it is put up, into 
gutters and shoots. The invention is 
one of great importance, and u ill very 
shortly he brought before the public. 
1 am, Sir, 

Your obedient servant, 

Abel IIandy. 

February 1st, 1825. 


PEWTERER'S soldering FURNACE. 

The Pewterers have long been in 
the habit of employing a blast of hot 
air, for the puiqiose of heating and 
soldering the various parts of their 
articles together with soft solder, ami 
with very great convenience indeed ; 
the blast of air being quite clean, 
and not discolouring the parts with 
smoke, soot, &c. 

The small furnace employed for 
this purpose is of a round or ovtd 
shape, and is formed of an exterior 
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rase of sheet or cast iron, lined with 
fire-bricks or tiles and clay. It is 
icd with charcoal, and the air from 
a pair of bellows is made to enter 
by an iron pipe on one side of it, so 
as to pass through the burning coals, 
and to escape through anotiier iron 
pipe, on* the opposite .side, above, in 
the heated state. The parts to be 
soldered, having a little oil pre¬ 
viously appUed to them, are to be 
held in the stream of hot air, until 
they become hot cnougii to melt 
a thin slip of soft solder held to 
them, which Hows between, and 
unites the parts firmly together. 

I’lio fusibility both of thc_pewtcr 
and of the solder is so nearly alike, 
that a very little, excess of heat wouhl 
melt the pewter articles, and the 
workmen are, accordingly, some¬ 
times obliged to wet them instantly 
on the solder flowing, in order to 
prevent that mischief^ 

'J’liis ingenious contrivance is, no 
doubt, capalde of being used for 
many otiicr purposes ; and, indeed, 
a \cry valuable application of « 
slreuvi of hot oir has liccn lately made 
by Mr. UryaiiDonkin, civil engineer, 
who has taken out a patent for dress¬ 
ing net-lace, &c. by means of it. 


SELF-REGULATIXG PENDULUM. 

Sin,—Having been a subscriber to 
vour Magazine (as interesting from 
its eontenls, as from its important 
object of encouraging useful imiuiry) 
since its fii'st publication, I am in¬ 
duced to lay before von the particu¬ 
lars of an invention, f believe, an ori¬ 
ginal one in its conception and ap¬ 
plication, simple, in its principle of 
operation, and eflective in prodiieiiig 
the very important and desirable ob¬ 
ject of attainment to the scientific 
world, an ucvvrately Self-rrguluting 
Vcadulnm. If I am in error upon 
the subject of its originality, it will 
give me pleasure to be set right by 
any of yoiir better-informed Corre¬ 
spondents, who will state the parti¬ 
culars of any published invention si¬ 
milar in principle and application to 
mine. Prefixed, I send you an out¬ 
line, indicating the parts with suffi¬ 
cient precision, I believe ; but not 


being a professor of the pencil or 
graver, you must overlook any slight 
inaccuracies iu the sketch. 



Description. 

AAA, pcndnlniii, weiiiht, and rod; 
n, ]icndnliuii spring; CC, Ac. a ring of 
brass, unc-fi(lli of an inch in diameter 
round; to this ring, at equal distances 
from each other, ai c Welded four brass 
sockets (also CC, &c.), on; quarter of 
an inch or more hi length, oi exactly suf¬ 
ficient width, ill their bore through their 
centre, to admit rods of similar size to 
the pendnhim rod to pa.ss up to their 
points of junction with the bms ring, C. 
1)DDD, fourcorrespoiiding sockets, fixed 
(as hereafter shown) at the bottom, and 
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of suHicieut leiig;tli to approach to within 
half HU iiiuii of the extremities of tlie 
upper ftctof sockets just described, when 
the four rods seen at KKKK, oftliesauie 
diiuneter, and taken from tlie same coil, 
as tlic pendulum rod, iiaee been piisliecl 
home to the hottoui ot the sockets, and 
the upper sockets and liufr have been 
slipped down iiimn the upper extremities 
of tliosc rods, which latter, of course, 
will then be of cental length, and lialf an 
inch more, tobotli sets of s(»ckcts. Kb'F, 
Ac. rings of biuss w elded lirmly at the 
sides to the opjiosite sockets; two at the 
loj), also marked F, are seen in per- 
spi ctive (more than these two raunot be 
(Jistribnted at the two sides, as the swing 
of the pendulum tvould he prevented). 
'I'hese nugs arc to assist in keepiii!' the 
lower sockets in their proper positions 
with respect to each other. Cfl, two 
brass plates weldeil t»* the hack of the 
sockets next to the clock, iiinl screwed 
lirnily to the hack ot the latter. K, a 
cross-liar through the centre ot the bras.s 
ling, C (liehiic describedj; in the centie 
of this liar i.s a slit, through which 
tlie top of the pciidiiiuin spring passes, 
half an incli above it, and is then .screwed 
tight hy a screw passing horizontally 
tlirough the centi e of the cross-bar. L, 
the ernu-h of the csca|)ement in its pro¬ 
per position at the back of the clock, 
\V\V, with the pendulum spring inserted. 
NiV, two brass rings, one quarter of an 
inch square each throngliout their cir- 
cuiiiferences, with shanks at cacli side 
of the same square. 00, brass caps, to 
fiisteu the extremities of tlie shanks of 
both rings together, tO which they aie 
.screwed. PF, screws, passing perpendi¬ 
cularly through the centre of both the 
shanks, and fastening the rings and 
shanks together. QQ, circular brass 
plates, to the centre of which, by a shank 
proceeding from the centre of the caps 
just named, the brass i ings and shanks 
are fixeil in u perfectly horizoiilul posi¬ 
tion; tlK«e plates are screwed to the 
.sides of the clock-case by screws, at 
equal distances, all round their circum¬ 
ferences. K, a thill brass circular iilatc, 
seen ill jaTspcctive at this i«)int. 'I’liis 
plate i.s of rather greater diameter than 
the bras.s rings, NN, between which it is 
fixed and screwed tight hy the means be¬ 
fore named. 'I'he bottoms of the sockets, 
UDDDj are firrnlv welded or screwed, or 
otherwise fasiciieil to this plate, ateipinl 
distances from each other, correspontl- 
ing in their position with the np[ier set 
of sockets fastened to the brass ring, CC. 

The mode of adjustment of a si¬ 
milar apparatus to any description of 
eonunoa pendulum, ll shall give at 
ihi. eunelusioii. I now proceed to 
explain the operation and uses of the 
several parts. 


The four rods, KEER, are put into 
the lower perpendicular sockets, and 
jircssed quite home to their point of jime- 
tioii with the brass supporting plate, 11. 
This must be particularly attended to. 
Tlie sockets attaclieil to the upper brass 
ring, CC, are then slipped npoii tiie up- 
])er extremities of these rods, quite liome 
also. The [leiidiilum spring is now slip¬ 
ped up through the crutch of the escape¬ 
ment, and the head passed tlirongh the 
slit in the cross bar at the top, and half 
an iueh above it, and then screwed firm 
by the hori/niital screw to its centre. 
Now it is evident, that as the peiidiilum 
rod expands or contracts iiy thu\aria- 
tioiis of the tcm|)eratuic oL the aliiiu- 
sjilierc, the four pcipeiidicular rods of 
tlie same iruimcter and material, and 
taken, as before said, liom the same 
coil as the pendnhiin rod, and of ascer- 
t iined length (of which hereafter), will 
lie equally .illi eled. 'I’liese rods meeliiig 
agreater resistiiiiee to their expansion at 
their lower extieiiiitie'' fioni (he brass 
plate, Iv, inserted between NN, than their 
upper extremities receive from the brass 
ring and sockets, CCCC, and the pmidn- 
Inm thereby suspended, and being |ne- 
rented from c.xpaiidiiig laterally bv the 
snrrouuding and closely-fitting brass 
sockets, the whole efibrt of expansion 
will consequently be accumnhited and 
take effect at the top, and raise the pen¬ 
dulum weights by tlie head of the s[iriiig, 
exactly so much as the pcndnlnm rod N, 
in reality, lengthened by the increase of 
temperature; and the contraction of the 
rods, in equal proportion with the eon- 
tractioii of the pendulum, will, on tlie 
other hand, let the peiidulnui weight 
down, as far from the jMiiiit of suspen¬ 
sion as it wdkild otherwise have been 
brought nearer to it; or, in both cases, 
keep tlie weight of the pendnlimi at ex¬ 
actly the .same distance troiii the point of 
suspension as it was first adjusted to; 
forming a .sclf-rcgulatiiig pcndnlniii of 
the greatest accuracy. 

Mode of Adjusting the Regulating.Rods. 

Having obtained a ]iendnlimi rod of the 
proper length, with weight alii xed, take 
from thesainceuil another, or as many as 
you please, of two or three iiiehes lunger, 
to all'iwfur sueli alteration in their length 
as may he found ueee.ssai y; suspend them 
together by the snme hnrizmilallv fixed 
wire, and expose tiiein all together to 
different degiees of teiuperature. If the 
expuii.sinii is greater in the rods than in 
the pendulum and rod, reduce (he for¬ 
mer very gradually in length, until the 
requisite equal |iro|iortian is aceuraU'ly 
obtained. _ Select tour (eipial in length) 
for regulating rods: two, or even one, 
would do ; hut the uniformity tind efleet 
of the action of four, at equal distances 
from each other, and from the point to 
be acted upon, will be more correct, as 
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ri'gulating each other; and in incrca&iiig 
the power to form rods, it must be re- 
iiicinl>ercd that the degree of expansion 
remains unchanged. 

'I'o ascertain whether rods of the same 
diameter, and from the same coil, pos¬ 
sess similar cx|)ansive pro|)erties to each 
other, take cxitctly equal lengths of sudi 
wire; weigh tliera : if they weigliexactly 
etiiial, their expansive properties will be 
found to be the. same. 

Wishhig to preserve, throngli the 
record of your ])u1)lieiitioii, my claitn 
to the oriiriiiality of this invention, 
and to the peculiar application of the 
power em])loycd to produce the etfect 
(‘xpluiiicd, J slial) feel gratified hy 
your insertion, in an early Niiiidter, 


QUESTION IN SCIENCE. 

of this statement. I have already oc- 
otipied too much of your time and of 
my paper to explain more at large 
the details of my plan, and sliall 
therefore reserve such explanation* 
for any of your readers who may I'c- 
quirc Information upon the sulqcct, 
tvhich I sludl be always ready to af¬ 
ford with great pleasure. Purposing, 
with your approimtion, to contium; 
my coinmimications to you on other 
subjects on future oceasious, 

I am. Sir, 

Vour obedient servani, 

IIOHEIITI'S IIieEUNICCS 

YoughalU 
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Sir,— I send, for insertion in your 
useful Jouu. . 1 , a shape of a Star¬ 
ling for the New London Bridge, in 
the liopc that it may meet the eye of 
those u’lio can avail themselves of its 
use. It is a rule, in building the 
1 ) 1 .' - of stone bridges in running 
streams, to form the starlings of an 
angular or acute angular s&apc, so 
that the water may pa-ss with the 
least impediment. The advantage 
of this I do not dispute; but in view¬ 
ing .•Westminster Bridge * at low 
water, the ravages of time show 
this to be a bad shape. The star¬ 
lings arc broken and uneven, bar 
bonring sediment and weeds, are very 
diflieult to repair, and in shape the 
mml possible for the stream's admis¬ 
sion. 'nds mischief is caused, in 
my opinion, by the large floating 
])iccc.s of ice eoming in contact \yith 
the sharp edge of the starling. What 
I consider would preserve the struc- 


* The late Dr. Hutton, in his work, 
“ Hie Principles of Stone Bridgc-s,” rc- 
comineiids the inode of building the 
arches of this bridge as the strongest 
possible. 


turc about being erected (the New 
London Bridge) from such accidents, 
would be to' have ibc starlings of a 
semicircular shape. There is anotiicr 
circumstance in favour of my sug¬ 
gestion—an opirion prevails that 
the water will have loo much iviip 
through the nciv bridge uhen the 
old bridge is removed ; and it is re¬ 
ported that piers are to be built to 
prevent mi.scliicf from the spring- 
tides. Now, should this be the ease, 
angular starlings will not be wanted, 
as in the other bridges, to gi\'c in- 
gras to the stream. 

1 am. Sir, 

Your very humble servant, 

John Webb. 

White Cottage, 

Back of the Sjiui'tsniau, City-road. 


A QUESTION IN SCTFNCE. 

Sin,—If the following (juestion he 
not too insignificant to propose, 
through the medium of your very 
instructive Magazine, I shall feel 
obliged by your inserting it. 

From wlmt cause it that the at- 
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iiiosplicre’s ivoig'ht is always varying, 
when tlie cause of its weight, which 
is the earth’s attraction, cannot but 
be always the same i Weight is not 
considered an innate property of 
matter, but the effect of attraction j 
so that were the largest planet unat¬ 
tracted, it would remain motionless 
in space, neither falling in conse¬ 
quence of its mass, nor capable of 
resistance in tlie slightest degree; in 
whicJi case, and space being a va¬ 
cuum, were it possible to yoke a 
huininiug bird by a hair to the planet, 
it uttulii draw the planet ai'tcr it 
\vithout the least possible inconve¬ 
nience. Terrestrial bodies being 
heavy, because, attracted by the 
earth, and their weight, as long as 
llu'ir quantity of matter is the same, 
being unchangeable, I am at a loss 
to know why the weight of the at¬ 
mosphere is not equally permanent; 
for 1 cannot think the column of air 
over us is cither increased or short¬ 
ened every time the barometer rises 
or falls ; nor do 1 think the column 
of air longer or shorter over one 
part of the globe than another, at 
equal distances from the centre. 

2nd. AVherein does chemical com¬ 
bination consist ? If matter be inert, 
it cannot produce either action or 
effects ; and if it be unalterable, it 
must be the same in itself when che¬ 
mically combined as when combined 
any otner way. The best description 
I can give of niy ideas of matter 
being chemically combined, is, as sand 
is in glass, the particles of wliich, 
1)cing fused, run into one another, 
and are unattainable afterwards. 
Were contact would be the same 
chcinit'ally as mechanically; so that 
if chemical cliange be not tlie change 
of essence, it is beyond my power of 
conception to form any idea wherein 
it consists. 

I am. Sir, 

Your obedient servant, 

C. D. Y. 


MINUS. 

Sin,—AVlien I last wrote to you, I 
was minus u rational faitli in a re¬ 
ceived algebraic truth :—a circuiii- 
stauce wjiich constituted a dijicuity 


insurmountalilc by my own means or 
exertions. By the kindness of your¬ 
self and your (Jorrespondents, I trust 
1 am now minus that dilliculty, and 
that I possess a positive knowledge of 
which I was very desirous. To you 
and those of yourCorrcspondcnls who 
have so kindly noticed luy applica¬ 
tion, I beg to return my sincere 
and hearty thanks, mid to subscribe 
myself. 

Your and their obliged servant, 

PlGEB. 


SQUARING NUMBERS. 

Sin,—Observing in the Second 
Volume, page 100, of your vahialde 
work, a short inetliod of S((uariug 
any given Nitiiibcr, 1 have taken tlie 
liberty of sending you another, by 
the insertion of which you will 
greatly oblige, Sir, 

Your obedient servant, 

G. IMorley. 

Riehmoiul-strcet, Walcot-placc, 
Lambetli. 

1 ha\c taken the same Kxanqilc, 
47«.)38i;5 


16 . . 

609 . . 

56/6 . . 

47625 . . 

28.')y09 . . 
7624544 . . 
;58i2:{')56 . . 
2<5r)y2.504!) 


227088-<752668619. 


Observe tlie first figure is S(|uai'CiI; 
tlicu the sccomi line is foiiml by 
squaring the next figure, ami multi¬ 
plying nil the remaining liguri-.s to the 
iei't of it Ity its double. 

Each (igurc is reinovecl two jilaces 
towards the right hand. 

Examjtle. —4 x 4 = 16, first line. 

7x7 = 49 ; set down 9, and curry 4. 

The double of 7 is 11. 

14 X 4 + 4 = 60; set down 60,which is 
equal to 609, secotid line. 

Third line ; 6 times 6 = ,'56; set 
down 6and carry 3; then twice 6 is 12 ; 
47 X 12 + 3 e: 567 : aud so on till the 
end. 
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S r R,—You luive admitted into your masts, of height proportioned to the 
pages drauglils of the first English proposed power of the peiidulimi. 
ship of war, and of the great Levia- Tlicir heads should he conneeted hy 
than of the west, the Columbus; and two splines, which having the thiek- 
thc subject of Naval Architecture is ness of the masts between them, 
interesting to a nation like ourselves, Avould give space for the pendulum 
wliose business is so much upoai the and its connecting levers to swing in, 
great waters. The last summer has which might be wrought by one or 
slioAvn us three competitors for supc- two men, acc<jrdiug to the size of 
rioritv in this branch, one of whom the vessel. Upon the fore-mast 
is said to have devoted thirty years might be hoisted a s<[uarc sail; and 
to the study. Draughts of the three upon the mizen, a fore-and-aft sail, 
triat ships, made to the same scale, if reipiircd. The first sinall figure, 
and showing the general difference AB, will show my meaning.^ The 
of their principal lines, would not, I same machinery might lie applied for 
conceive, be unacceptable, if any of moving the wheels of a light land- 
your Correspondents should be able carriage, and where trees arc no im- 
to furnish them to those readers pediment, the sails might be added; 
Avhom either calling or inclination and we might thus, I conceive, haye 
interest more partieularlyiu the mat- a land-craft, which would be much 
ter, and who have not an opportu- less fatiguing to work than the velo- 
nity of seeing the ships themselves. cipede, o/im dandy-poncy, so much 
It appears to me, that the lever or celebrated some years since. In this 
pendulum, applied hy Mr. Vallancc ship I should propose lour wheels, 
to the purpose of giving motion to l)ut placed (not in the common way, 
saws, might be used with advantage, as at fig. A) diametrically opposite 
in some cases, for propelling a pair to each other, as in tig. C. The two 
of patldle-whccls in small boats. In fore and hiiwl wheels would each have 
this case the boat should have two a motion, like the fore-wheel of the 
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velocipede, ia a plane at ri»;lit aiijrles 
to tlieir own. This motion would 
bo ;fovemeil by tillers, cither of 
^vhi(•h iiiiiflit be l(H*kcd at pli'asuro, 
so tliat we mijjfht move the carriaLce 
cither way, or steer it with one, 
u lieel or the other, as we pleased. 
Tliese are lioth of tliem fanciful 
schemes, bill, T lliink, less fanciful 
than that of ridinif throiiufh the air 
upon the wings of a steam-engine. 

1 am, Sir, 

Vour obedient servant. 


Cromer. 


Monad. 


DRY noT. 

Sin,—I have just accidentally seen 
your Magazine opening the new 
year IS;25, in wliich I observe “A 
Supa'unmmted Q,iwrterman** is the 
only man In be found who disputes 
what 1 have asserted respecting the 
Al'aterloo, of SO guns. 

In reply I have only to say, that 
u hen your anonymous Correspondent 


chooses to sign his name and address, 
he shall have such explanations from 
me as ought to make him blush either 
for his own ignorance, or the vain 
attack he has made against, 

•Sir, yours truly, 

John Hurridre. 

London, 21)th Jaiiuaiy, 1825. 


SHAUPENINIJ PENKNIVES. 

Sir, — I have perceived in one of 
your Numbers an in(|uiry as to the 
mode of sharpening Penknives, 
which is very well answered in ano¬ 
ther place. Whether knives, razors, 
or any other species of edge-tool, be 
to be sharpened, it will be found a 
great addition to the speed of tlie 
operation, and to the keenness of the 
edge, to sprinkle a little Croats Ulur- 
tis upon the stone, together with the 
oil or other fluid. 

J am, iSir, 

Your obedient servant, 

M. 


LIST OF NSW PATENTS. 


To James Dejkin and William Henry 
Dcykiii, of biritiinLdiam, buttou-inakei's; 
for their new-invented improvement in 
the manufacture of ccilain military, 
naval, and other iitiiforin and livery but¬ 
tons. Sealed 2.'trd December —2 montbs. 

To l>aniel Stafford, of Liverpool, Gen¬ 
tleman ; for bis invention of certain im- 
i>roteinent.s on carriages. Sealed 2ltli 
December—G montli.s. 

To Samuel Denison, of Leeds, wliite- 
smitli, and John Harris, of Leeds, pajier 
mould'iiiaker; for their invention of 
eertain improvements in maehinery, foi' 
tlie purpose of making won; and laid 
paper. Scaled IslJaiumry—G months. 

To John Heatbeoat, of Tiverton, lacc- 
immufacturcr; for his invention of cer- 
t.iiii improvements in maciiiiiery, for 
makiiu; lace net, commonly called liubbiii 
net. Sealed 1st January-^G months. 

To I’icrie Krard, of Great Marlbo- 
rongh-.s<'cet, 1,oiidoii, musical iiistru- 
meiit-maker; in consequence of coni* 

i 


nmnications made to him by a eertain 
foreigner, residing alnoad, for an imen- 
tioii of certaih improvements on )ii:iiio- 
fortes. Scaled litli January—G moiitlis. 

To Alexander Tillocb, of Islington, 
Doctor of J,aws, for hisinvciifioii or dis' 
eovery of an improiemeiit in the sleain- 
eiigine, or in the apparatus eonneeteil 
therewith, and also apnlieable to other 
useful purjioses. Scaled ilth January— 
G mouths. 

To William Henson and Williaia 
Jackson, both of Woi-ce.ster, lare-inaiui- 
lactnrers; for their invention of iiu- 

J »rovemeius in niacliiiiery, tor making 
iice or net, eoniiiiouly called hobbiii-net. 
Sealed lltli Jiuinary—G muiith.s. 

To I'Vaiieis Gyblion Spilsluuy, of Leek, 
county ot Statlbrd, silk mnmifaetnrer; 
for his invention of certain iiuprove- 
nients in weaving. Scaled Ilth Janu¬ 
ary—6 mouths. 

To Goldsworthy Gurney, of Argyle- 
sircet, Hanover-square, surgeon j for his 



LIST OF NKW PATENTS. 


ays 


invention of nn imiitoved finsvr-keyed 
niii.'dfiil in.stnniRiit, in the use of which 
«v iierfornier is ciiahled to liold or jiro- 
lotif? tile notes, and to incveaie or modify 
the tone at pleasure. Sejilcd lllh Ja- 
muuy—6 iiuHiths. 

To William llii-st, of Lced.s, cloth-ma- 
niifacturer; for liLs invention of ecrtaiii 
impioveineiifs in sniiiiiing and .sliibbiiiff 
machines. Scaled lltli January—six 
inoiith.s. 

To John Frederick Smith, of Diinston 
Hall, Chesteilichl, in tlie county of 
Dcrb^, K.sq.; for his invenfion of cer¬ 
tain iinproveinents in the preparation or 
nianntacliire of sliver, or .silvers, or tops, 
from wool, or wool and cotton, or other 
siiitahle fibrous iiiaierials. Scaled lltli 
January—6 inoiith.s. 

To John Kredirick Smith, of Diinston 
Hall; foi his iiiventiou of eertalii im- 
])rovements in diessiiii^ and linishiiig 
woollen cloths. Scaled lltli January— 
(i months. 

To Joseph Locket, the elder, of Alan- 
cliester, engraver to calico and other 
jirinters, aiid copper roller luaiiufac- 
tmer; for his imentioii of certain im- 
jndvenieiits in produciiig or manufac- 
tiiriiig a iieh or slob in the roller, shell, 
or cylinder, made of copper or other 
metal, used in the printing of calico, 
muslin, (‘otton, or linen cloths. Sealed 
14th January—2 luoiitli.s, 

'Fo .lames Falconer Atlce, of Mareli- 
wood, county of Southampton, gentle¬ 
man ; for his iiew-iuveiiteii process, by 
which iilanks and other scantlings of 
wood of every description will he pre¬ 
vented from .shrinking, and will be al¬ 
tered and inateiially improved in their 
diirahility, clo.seiiess of grain, and imwer 
of ivsistiiig niDistiii e, so as to render the 
.same better adapted for ship-building 
and other building purposes; for the 
eoiistruetiou of furniture and otlicr piir- 
jioses, .whore close or compact wood is 
(iesirahle, insomuch that the wood so 
lircpared will become a new aitielc of 
commerce ami manufacture, whicli lie 
intends calling “ condensed tcood" 
Sealed lltli January—(i months. 

'J’o lleorge Sayncr, of Hiiiislett, comity 
of York, dyer, and John Urcciiwood, of 
Gomersall, in the .said county, inaelihie- 
niaker; for their invention of certain iin- 
provciiieiits in the mode or jiiiiiiner of 
sawing or cutting wood ami timber by 
nmcliinery. Sealed the lllh January— 
<i nioiitlis. 

To Thomas M.agiafh, of Dublin; for 
liis iicw-iiivenled composition, to pre¬ 
serve animal and vegetable substances. 
Sealed 11th January—(i mouths. 


ToThoaiiis Magrath, of Dublin ; for 
his new-invented and improved app.'ira- 
tiis for coiidnetiiig and eonlainiiig water 
and other fluids, and preserving tlie 
same from I he eliects of frost. Scaleil 
lUh January—6 months. 

To John Phipps, of Fpiier 'riiamcs- 
sticct, in the city of liOiidoii, stationer, 
and ( hristopher Phipps, in the parish of 
llivcr, ill the eouiiiy of Kent, pajicr- 
niaker; for their invention of an im¬ 
provement or iinprovemeiits in ma- 
cliiiicry for makiiig paper. Sealed 11th 
January—(! moMtli.s. 

To William Shelton Biiructt, of Lon- 
don-street, Lniulun, merchant; for his 
invention of a new method of lessening 
the drift of .siiips at sea, and better pro- 
tcctinuthcm in gale.? of wind. Scaled 
11 th January—6 mouths. 

To Jonathan Andrew, GilbertTarlton, 
and Joseph Shepley, all of Crumpsaie, 
near Manche.'-icr, cotton-s])imiers ; for 
their invention of certain improvements 
in the coiust ruction of a machine used 
for throstle and water .<pimiiiig ot thread 
or yarn, whether the said thread or yarn 
be fabricated from cotton, fl.ix, silk, 
wool, or any other tihroiis snb.stanec or 
mixture of sub.stance.s whatsoever, which 
.«aid improved machine is so constructed 
to perform the operations of sizing and 
twisting in, or otherwise removing the 
superfluous fibres from the said tiircnd 
or yarn, and is aKo apjiiicahle to the 
purpose of preparing a roving for the 
same. Sealed llth January—6 niQiitlis. 

To Wra. Booth, ofCongleton, countyt>f 
Chester, gent., and Michael Bailey, of 
Cougletoii, aforesaid, niaeliiiiist; for their 
iiivcntiuii of certain iniprovenieuts in 
spinning, doubling, throvviiig, and twist¬ 
ing silk, vyooi, cotton, flax, hemp, and 
such like materials. Scaled 13tli Ja¬ 
nuary—(i mouths. 

To Knoch William Budder, of Kdg- 
bastoii,iieiU' Biriiiiugliaiii, cock'founder; 
for his inveiitioii of certain iniproveiiieiit.s 
ill cock.s for drawing off liquids. Scaled 
Ifltli January—6 moiiths. 

To William Church, of Biniiiiigimm, 
Ksip; for his iiiventiou of certain im- 
proveiiieiits in easting cylinders, tubes, 
and Ollier articles of iron, conpei’, and 
other materials. Sealed Ihth January- 
6 months. 

To Francis Melville, of Argyle - trcct, 
Glasgow, plauofoi tc-iiiaker; tor iii.s iii- 
veiitimi of an improved method of se¬ 
curing that description of .siiinll piano¬ 
fortes, coiiinioiily called square piano¬ 
fortes, from the injuries to which they 
arc liable from the tension of the strings. 
Sealed IBtli Jaiiuaiy—2 mouths. 
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INQUiniES—ANSWEn TO INOUiny— CORREaPONDENCE. 


I N Q U I R I E 

NO. 97 .—QUESTIONS IS CPNNERY. 

1st. Allowing the l)ore of a gun 
to be 5-8tlis of an ineh in diameter, 
at what heiglit umst the powder in 
the barrel stand to carry one ounce 
of shot 30 yards, what height for 
45 yards, and what for 60 yards, 
Avhi*Mi is, I believe, the distance a 
fowling-piece is allowed to esuTy shot 
with truth i 

2nd. AVhat powder is the best, and 
whether an advantage would not be 
gained by mixing two sorts ? 

3rd. Whether the barrels of fowl¬ 
ing-pieces are made strong enough 
to tire with ball, and, if so, what the 
diameter of a ball must be to a bar¬ 
rel of 5-8ths in diameter, and u hat 
quantity of powder will carry such a 
ball 50 yards, 70 yards, ami 100 yards 
(which *1 shouhl imagine it would do), 
measuring it in the barrel by the 
diameter of the boll ? 

4th. What description of barrel is 
safest, the common sort, or those with 
contracted breeches ? Also what ad¬ 
vantage the percussion-lock lias over 
the flint, with regard to safety ? 

I know not' whether it is particular 
what sized shot arc used ; but, to 
prevent mistake in the first question, 
suppose No. 4 ; if it is particular, it 
may be as well to mention the charge 
for an ounce of three or four differ¬ 
ent sizes. 


NO. 98.— ENT03IOLOGY. 

What will be the best method to 
preserve a collection of dead insect s 
from the depredations of live ones. 

Insectum. 


ANSWER TO INQUIRY. 

NO. 82.— ^WHITENING BRASS WORK. 

In answer to Iii«iuiry No. 82,1 beg 
to say tliat I have freijuently boiled 
Brass-work white, with tin shaving>, 
a few grains of tartaric acid, and an 


equal quantity of ovgal, with soft 
spring water, in a brass kettle. The 
lirass slioiild be kept covered with 
water, and sulfored to hoil about half 
an hour, till the colour required is 
oblaiiicil, and then iiimierscd in cold 
water immediately, and washed otf. 
The solution will be good for three 
or four times, by adding each time a 
little more of the acid, but is highly 
poisonous. 


COBRJiSPONDENCE. 


“ (A V'oiuig IMediauic’s’* Plan for up¬ 
holding the Iiitcic.sts of the Working 
Cla.sscs, would, in our opiiiioii, be sul)- 
versivc of one of the greatest cncoiiragc- 
inents to industry—the liopc of advauce- 
niciit. We ailinit tliat they might and 
ouglit to (urn, to far givater account than 
they do, the resources which they jios- 
SC.SS witldn themselves; but we arc con¬ 
vinced it is not by SO federative a system, 
or by such a deviation from the long-e.\- 
isting course of things us lie proposes. 
In a short time he will probably see tliesc 
resources brought into eilicieiit operation, 
ill a maimer which, while it will only 
make the mo.st of things as tlieij are, 
will accomplish all the good which he 
contemplates, 

Mr. Urougham’s Pamphlet on the 
Education of the People shall lie the 
subject of ail article in our next. It 
should, in the meaiiwJiile, be purchased 
and read by cvciy one who has the good 
of tlie working classes at licart. The 
profits of the pamphlet arc devoted to 
tlie London Mtchauics’ Institution. 

G. II. D. will find tlie information re¬ 
specting Uegnier’s Dyiiacromctcr already 
given, p. 20(), vol. /. 

Commuiiicatiniis received from—X. 
Queer—S. Ninian—U. P.—An Old Sub- 
.scriber—Abel Handy—W. U, D.—Joshua 
V.—U, II.—Humiltou llogcr—Minimus— 
A Country Smith—D. IL—Inquisitor— 
F. N.—A CoiistautlUader (of Belfast)— 
U. W. s. 


Communication!! (po*,! paiil) tolieadilrcsiieii to 
till! Kilitur, at till- I’lililislii-rfi’, KNItiUT and 
LACEY, So, PaU-rnostor-iow, Luiiiloii. 

Printed hy D. IlcNSi.er, Bolt-court, Fket-street. 
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Fig. 1. 



Sir,—I liavc taken the liberty of 
siibtniltiii^ to your notice, anil to 
that of your able Correspondents, a 
rough sketch and description of a 
Stealn-aud-^Vatcr-^^’heel, whii'h I 
haYe had in eontcinplation many 
years. 

Description. 

Fiff. 1 i.s a side-view of tlic wlicel, 
the rim of which is liollow; at Oiinal 
distances, marked ooo, arc openings 
VOIi. Ill. 


tlirougii botli sides nf tlic wlieci, into 
wiiieli are introduced brass cases, well 
fitted and secured, for brass cocks to 
move in. The arms of tiic wheel arc 
iiolluw also, and into each is a sepa¬ 
rate opening, as at aa, comniiitiicatiiig 
with the rim; the circuhi! part, bb, is 
turned true on the face; .a C is a perfo¬ 
ration thriiugli the axis, the other end 
of which tvorks in a stiitling-box at U, 
fig. 2, within the condenser. Fig. 3 is a 
strung brass washer, tinned tnic on the 
face and edge; at £ there is an opening 
z 





STEAM-AN11-WATEB-\VHK1!L. 


;{;{S 


quite thronitli: tlie spare niaikeil at 1' 
is only an iiulrnted arehw.iy, ilinnii'h 
avliirh (when the waslier is lironifljt 
against the fare of the wheel to tlie 
loriesponiliiii' dotted spares and let- 
leist tlie ste.iiii escapes into the cmi- 
sleii'cr. 'I'lic iniind metal hox, <1, tig. ‘2, 
Is turned true on the inside, and into it 
5s introduced the ahore washer, which is 
closed against the tare of the wheel hy 
screws through the bark side of the box, 
cniiiiniinicating with the boiler by pipe 
P. At Itli arc llanches on the box, 
li, and also on the wheel, at I; into a 
recess, against the wlieel, a skin is 


in-essed by a hoop-plate round the box. 
If, by screws through the flanch on the 
box, to secure the face air-tight. At 
tig. 4 arc the liand-gecring. instead of 
Wiiter, 1 pro])ose making use of oil, as 
tliere is no waste. U, tig. '2, is a cistern 
containing oil, by .sending the fluid to or 
from wiiich the machine may he regu¬ 
lated to dilfereiit powers ; the eoeks on 
tlie edge of the wheel will empty into 
the cistern, and bj the same means 
steam may be put into the wheel. At 
X, fig. 2, IS a tooth -wheel, rouiui which 
is a brusli, .similar to a wind-mill. 



'I'he operation is as followsSup¬ 
posing the niacliitie to have been at 
work, all the cock.« would be .shut 
on the rising .side, which must now bu 
opened; slide back the guidc-plate at 
Y, fig. 4, and open the cocks, and the 
whole sfiace on tlie tun of the wheel 
above Uie fluid, marked ny a dotted line, 
L L, fig. I ,will bo open; put on thesteam, 
and open the cocks on the edge of the 
wheel, to let out the air; close the 
o)rk.s, and condense the .steam. Then; 
is now aracunra formed in the top of the 
.wlieel; close tlie cocks at Y, fig, 4, and 
adjust the giiide-plate; again put on the 
steaui« «’uvl the fluid will rise ia the 


wheel in the direction shown by the 
arrows; ojicii tlie condenser and take off 
the brake; the steam will now pre.ss tlie 
fluid in succession into the varant spaces 
in the top part of the wheel, where a va¬ 
cuum is regularly forming, as they pass 
the opening to the connenser on the 
rising side. I conceive the friction to be 
trifling to what one might imagine from 
a .superficial view, by reason of those 
arts being constantly enveloped with oil. 
calculate uimii a very slow motion, not 
to exceed a space of one foot ])or second. 

I am, 8ir, your humble servant, 

A Yorkshire .Miller. 

Near^arnshy, Da*, lath, 1824. 
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RAl L-ROADS—WHEKI. CARRIACSES. 


wore it possible for one to iiio\c of 
itself, eoiibl not he cYooeded us ii 
lime-keepor by ilie bostohninoinolor; 
ami, as power and motion aio always 
ooineidcntal, indiocs could always be 
attached where these exist, for the 
pui'pose of showiii''’ ifi'cater and less 
periods of time. The eloek-wei^dit 
may be considered in the liijlit of a 
s<‘lf-nio\ins*'power, and the principal 
n.se t)f all the machinery of the 
clock-work is only to rci*nlate the 
desc(*nt of the wci!,dit. Query—Is 
it not possible to cause u wcii^lit of 
this kind to fall 0 (iuably, and with 
no !(reatcr velocity than that of a 
clock-weight, without the host of 
complicated appendages which go 
towards the construction of a clock? 
and if so, how much simpler, more 
independent of change by ^\■eather 
tind Climate, and more correct for 
astronomical calculations, ^v'ould not 
such a time-keeper be for the study 
and the luboratury than any clock 
now in use ? 

As the machinery of a clock retards 
the weight, j'ud makes it descend 
eipiably, it is possible to get a falling 
body under this spei-ies of coutnd ; 
and were the cord attached to a fall¬ 
ing body, wound round a revohing 
cylinder only, the descent would be 
retarded, ami more so were it wound 
round two such cylinders: the me¬ 
dium the weight might he made to 
fall iii,wu\ild also retard the motion; 
and even in air advantage could he 
taken of the extent of surface and 
shape of the weiglit. Many con¬ 
trivances, it is presumable, could lie 
resorted to for the purpose, which 
the nicchnuist i.s well aware of, to 
regulate the descent and limit the 
space ; while an index-hand, pro¬ 
jecting from any part of the weight, 
and pointing to a scale situated ver¬ 
tically licside it, would tell hours 
and minutes as eurrcetly as the hands 
of a clock. To avoid the errors in 
time attendant on drawing up the 
weight, any watch, heating second.s, 
would give the number of seconds 
oil tlie index, to which alone, of the 
entire scale, the gnuincu should he 
drawn up to. 

Should these speculations not he 
unworthy a place in the Mechanics’ 
(to which 1 am iudebted 


for much information), your giving 
them publicity in one of its piiges 
will oblige vour constant reader, 

C. D. Y. 

Novenibcr 20th, 1324. 


lUlL-nOADS. 

Sir, —In No. Jfi, page 308, your 
(lorrospomlcnt (,f. V.) endeavours to 
remove a douht of mine, eommnni- 
cated in No. 73, but his observations 
do not apply to the subject. I am 
well aivare that upwards and down- 
ivards are merely relative terms, and 
that a body contiimally impelled in 
any direction whatever, by any given 
force, will continually increase in 
velocity, just the same as the motion 
of a fulling body is accelerated by 
the eonstant j’.etion of the power of 
gravitation upon it: iml whut pu!!/.led 
me simply related to friction. How¬ 
ever, from a more attentive pcnisul 
of the 'I’reatise njioii Uailwavs, and 
from what is eontained in tlie suc¬ 
ceeding Nmuher to that which oeea- 
.sioned my dillieulty, 1 now acknow¬ 
ledge that I was under an crnHU'cuis 
imprc.xsioii; for, in No. it isslateil 
that the friction is ci[iial in c([nal 
times, and, therefore, if the wliccls 
of a carriage make sixty evolutions 
in a minute, there will be no more 
friction in that time tlian if they 
make only thirty, or twenty, or any 
other number of revoliuitms, in a 
minute ; from wliieli it is evident 
that the friction of each revolution 
dimiiiLshcs in llio same proportion us 
the velocity increases. If this be. 
true (and I think, from what has 
lieen said in your interesting Maga¬ 
zine, there is great probability of 
Us being so), tlicii the power re- 
ijnireil to impel a carriage on a level 
road or railway, will be in jiropor- 
tion to the time, let the velocity he 
what it may. 

1 remain. Sir, 

Vour obedieut .servant, 

(1. W. 

Norwich, Kelt. lOtli, 1825. 


WIIEE'u CARRIAOES. 

Sir, —I met with, very lately, a 
speciiicatiuu of a patent obtuiped by 



SOUK HKKR—CMLOUIN'K. 
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Air. Ackerman, live or six years aico, 
lor an improvement in four-wheeled 
eaiTias(es. The invention aj)pear»;d 
to he of (Terniaii oriicin. It consisted 
in an application of the axles of the 
forc-wlicels in such a manner that 
the lower carriajfe (to which, hy the 
cotninon mode, the hire-wheels are 
attached) is totally unnecessary, and 
offerinjy apparently consideralile ad¬ 
vantages in not only rendering the 
draught easier, hy permitting the 
fore-wheels to he of greater diameter, 
hut hy placing the “ line of draught” 
nearer to the axis tliaii is practicahle 
hy the old inetliod. In addition to 
tliesc improvements, the iiatentee 
contein])lated a reduction in the 
wciglit of the carriage, and also an 
increased security, from the points of 
hearing on the ground heiug much 
nearer to the centre; of gravity in casi* 
of turning the carriage. As 1 am 
huilding a chariot to run in a very 
hilly country, and over had roads, I 
am anxious to adopt any improve¬ 
ment that may lie advantageous; and 
slioiild any one of your nutneroiis read¬ 
ers liave put the, aliove alterations to 
the test of praeliee, I should feel 
miieh oliliged hy a candid opinion us 
to their merits or otherwise. I pre- 
siinie that their aiioption in fhe me¬ 
tropolis would lie a mutter of course, 
were the i»ateiitee borne ont in all the 
advantages he promises hy the test of 
experience. 

1 am. Sir, yours, ikr. 

Foue-wiieel. 

Leeds, I'eb. 5tli, 1325. 


SOUR IIGKB. 

Sin,—^'riie smallest chemical pro- 
«*ess for the jireservation of lieer, 
ey<ler, Ac. from becoming Hat, ami 
thence, aeisl, must he ineonvenient to 
servants; Imt the views of iMr..Ioyee 
may he imieh more simply attained 
hy placing in any cask of cyder, 
beer, Ac. wliicli mav he snhjeet to 
become acid, soim; pieces of \ihiU;n- 
iiig or |»irifu;d chalk in muslin 
liags. If acid foriiu'd, it would act 
upon chalk ; carbonic acid would he 
evolved, as IMr. Joyce proposc.s, 
which would make the drink plea¬ 
sant, while it preserved it also, and 
the alkali of the chalk would 


correct the acid precisely in the 
degree in which it formed, ” of 
which the point of saturation,” Air. 
Joyce expresses, “ is attended with 
no small dilficulty.” Chalk does 
not dissolve unless liroiiglit into 
action by the ]>resenee of acid, and 
it cannot, therefore, he made use of 
in excess, or prove injurious to the 
kidneys, in the manner of all the 
other alkalis. All hard water contains 
a solution of lime, and hence, taking 
Nature as a guide, there eaiiiiot be 
either trouble, uncertainty,or danger, 
from such a practice. 

1 am. Sir, 

Your obedient servant. 

Tyro. 

CliLORINE. 

Sir,—H aving my pen in my hand, 

I will impure, through ^’our Alugu- 
ziiie, whether the formation of Chlo¬ 
rine (tas docs not take place on mix¬ 
ing oxide of manganese with muri¬ 
atic acid, in consctiuence of the 
metal giving out its o.vygeii to form 
water nilli the hydrogen of the mu¬ 
riatic acid ? I asked a chemical gcii- 
tlcmuii this ()uestiuii, when he replied 
that lie was not aware the formation 
of chlorine could be so easily and 
clearly accounted for; but he did 
once pass the muriatic acid gas, in a 
dry state, over oxide of inauguncse 
and chlorine formed as in the coni- 
inoii method of applying the oxide 
to the Ihpiid acid. The lamp of 
Professor Dobereiuer acts in this 
nuiimer. Platiinun (spongv) is found 
to ha\e the power of eaus'mg a cur¬ 
rent of hydrogen gas, passing upon 
it, to nni’re with the oxygen of tlie 
atmosphere, it has also been ap¬ 
plied hy Dr. Turner, of iMlinliiirgli, 
ill this manner, and found most use¬ 
ful for all purposes of eiidiomctry. 
'J'he geiitlcinan uliovc alluded to hud 
110 opportunity of perceiving whether 
there was any light produced in tlie 
experiment, which would at oiiee 
dcciilc the ([iiestion. Such an explu- 
nutioii, if it can he proved to he ae- 
eiiratc, ^vouhl clear up much imcer- 
tajjaty in chemical science. 

« « * « 


Tcniplc of Tyromancy. 
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PROFIT AND DISCOUNT. 

Siu,— III Illy last i-onnnunii'atioii I 
]iroiiiisi'<l lo solid, for iiisortimi iii joiir 
valiialilc miscellany, a lew rules re- 
l.'uiiii' to I’rofit and Discuuiit; I now 
l>e<y to submit for publication the fol¬ 
lowing; rules, wliieb are quite new, as 
far as 1 know. 

Let C represent tlie sum the g;oods cost, 
S the sum sold for, 

R the rate of profit, 

1) the rate of diseuunt. 


Then it is evident that CR will repre¬ 
sent the prolit, and C + lTT will be the 
amoiiut of the cost and prolit, and SI) 
will represent the discount; therefore 
S~Sl)will be the aniouiit remaining 
after the discount is taken from the 
sum sold for. Now, ns this last (S—SD) 
will leave the cost and profit, it is 
evident that C+T'R must be equal to 
S~l^ or C + (:R= S -Sp. From this 
Equation the four following rules are 
easily derived :— 


Rule 1st - - = s, or T^i)^ : R:: C : S. 

Rule "ml - - = R, orC : r^nf7s)_C:;l :R. 

Rule 3rd - - = C, i,n^l! : 7-11) :: S ; C. 

R + 1 

Rule 4th - - ®-" --- - ~ = IL or S : S- I'u 1, x C :; 1 ; I). 

d 


As all your readers may not under¬ 
stand the niles expressed in the ahosc 
eharacters, 1 .shall .set them down in 
the eumiiioii tnamier as plainly as I 
am able. 

lit Rule.—As the difference between 
unity and the rate of diseonnt is 
to the amount of unity added to 
the rate of profit, so is the cost 
price to the selliiig price. 

‘2ntl Rule.—As the cost price is to the 
difference between the cost price 
and the product arising by multi¬ 
plying the sum at which the sale 
must be made by the difference 
between unity and the rate of dis¬ 
count, so i.s unity to the rate of 
])roflt. 

3rd Rule.—^As the amount of unity 
added to the rate of profit is to the 
difference helwecu unity and the 
r.ate of discount, so is the selling 
price to the cost price. 

4tli Rule.—.As the selling price is to 
the ilifferenre between the selling 
price and the product arising by 
' multiplying the cost price by the 
sum of the rate of profit added to 
unity, so is uniiy to the rate of 
discount. 

Perhaps an Example may be. deemed 
necessary; therefore, first, suppose an 
article cost .50/., on whicii it is wished 
to make 7| ]icr cent, profit, what must 
the selling ]iric« he so as to be able to 
allow 3 per cent, discount 


lly using tl'e fii‘-t rule it will appear 
that .'>.5.1 Ilf, Ac. oc ri.'i/. H.s’. 2;|i/. ii tlie 
sum .at wi iicli tlic aiiiilc must be sold; 

1 + O/TT) X r»0 -- 1,0 je .1 

for— j -— 0 . 1 . 412 , Ac. the 

selling price. 


I would give nil Example to each of 
the. Rules, hut I shouhl, jierhups, be 
occupying too much of your coliimiis, 
and therefore leave the reader to his 
amuseineut in his own way. 

1 remain. Sir, yours, &c. 

M. W. 

Fcnehurch-strcet, Jan, 3, 182.i. 


ON THE STRENGTH OP ROPES, 
nv iU. Dlil KF.AUMUR. 

{Conchidi'd from our liixt.) 

Exi'F.RiMrNT:i.—1 made a cord of .six 
tliroads; it omrlit at lemt to have sus¬ 
tained Xfillis. if the streic'tli liad been 
cqinil to that of the sum of the threads, 
and tills cord broke with a weiuht of 
,'ll lh.s. 

KxFF.iiiMENTfi’.—Acord often threads, 
very well twisted, which .siimild at lea.st 
have sustained (iOlhs., if its force had not 
iK'eii less than that of tlie sum of the 
threud.s, broke on being charged witJi 
fiOlbs. 

Experiment 7. —Having made a cord, 
by doubling tlie longest of the two ends, 
which I had left of the pivceding cord, 
as it was composed of tea threads; we 



.sthkn«;tjj ot Riti't.s. 


.sccliiiit 1 H ('tii'iloi'ivvi'iily tliiriids, 

which coiilfl not c:in-y li'jis liiiiii 
without Ix'iiii; Wi'iikcr 'rlmii thesiini of llic 
tlircails, <111(1 ought to carry 10(1 lbs ,!(’ its 
strength was not (liiniiiishcd by tlic last 
tvvisiiiig. A weight of KOliis. broke this 
cord; its strength was therefore dimi¬ 
nished i»y the l.ist twisting. 

KxpF.iiiMF.N'r 8.—Another cord, of 28 
lhrcad.s, which would at least have Imrne 
Jti81t)S ifthe twisting had not diniinislied 
the strength of the cord, was broiceii by 
a weight of b21hs. I made several other 
exiK.‘iinien(s, which had fhesaine results, 
and which, therefoie, it would he e.se- 
le.ss to st<Ue. Ij(*st it may he imagined 
that tiu' cords w'hicli 1 made were too 
iniieh or loo little twi.sled, a<id that |>i-r- 
ha|»s the same eillxt docs not h<i|)|)('n 
with the cords of thread or hem|) niade 
l>v the; rojie-maker.s, I made a trial of 
ihese hist. Among the (arious e\j)eri- 
meiits which I tiiednii them, 1 shall con¬ 
tent nijself with relating the two follow¬ 
ing, heeanse <dl the ntliers have had si¬ 
milar results. 

Kxi'hui vikm I). —Itnok a smallhcmiteti 
(■Old, very well made hv a rope-maker; 
it consisted of three other smaller cords, 
each of which was composed of two 
coarse threads of hemp; 1 call those 
threads whieli aie not made of other 
smaller cords, hut are composed of di¬ 
vers tilamcnt.s of Iienip or tlax; Inwing 
ii.xed a weight of .'ddlis. to the cord just 
mentioned, it broke in an instant. As 
it .seemed to me (hat this cold ought to 
have liceii .stronger, I snspended after- 
w ill (Is several weights to the longest 
end that was left; it sustained /'ilhs., 
and broke on Iieing ehaiged with 7 :> Ihs. 
'i'o know if t.!ie sum ol the forces of the 
three liltle cords wiiieh coniiiosed it 
WMS greater tlian its .siren,gtli, I nn- 
twisted it, and haling tried the strength 
of these little coid.s by diifereni weights, 
I fonnd that one Itdre 27 Jhs. without 
breaking, the other .'Ulb.s., iiud the lust 
d.'ilbs.; the sniii of the slren.gth of the.se 
three, cords was therefore at least e(iual 
to th'.it which IS re(|iii«'d to a weight of 
ll.'illis , yet the cord whiilitiiey compo.scti 
liad first broken at .'tO ibs., ami iirterwards 
at/albs.—itsstrength was tlicrcforemuch 
less than that of the sum of the threads. 
As to the rest, it must he observed, that 
ii I liad sought the streiiglli of tlie two 
tlireads wliicii each of the three little 
fouls was composed of, tlu* .sum of the 
forces of tlie.se two threads would per- 
lia|)s have Iwen found less than that of 
the little cord which they composed; 
and that, by a reason jiartieular to cords 
which are niadeof filan.enis .shui ter than 
the cords tliemselvcs, which is, that 
each of the filaments ciiiinot e.xereise its 
whole slieii.itth, iinles.s the resist.niec of 
the fiiciion, which it nin.sl overcome to 
slip, does not surpass the power whicli 
tilts filauieiit lias to sustain a weight. 


NowiI often happens that (lu; lliie.id.s arc 
not enough iivisied,heean.-e the tilaineiits 
of liemp or lla.K which comiKise tliein 
eaniiot slip so easily as not to lie broken; 
hilt wlieii we make a cord, for exam-., 
pie, with two or tlirec of these threads, 
the new twisting which is given them 
adds to the filaments which compase 
tlieni what thev want of friction, and 
allows them to lie hrokeii by a less force 
tluin is necessary to make them slide, 
eaeli filament being more easily broken 
than disengaged from those which en¬ 
compass it. The strength of a twisted 
cord will alway.s he less than tlie sum of 
tlic forces of the tlireads or lilamcnts 
which compose it. 

K\i'f.himf.nt 10.— Another cord, pretty 
near the same thickness with the pre- 
eeiliiig, will also serve tor a new proof. 
It sustained a weight of 70lbs., and 
broke about the niiildle by a weight of 
7‘211»s. I f.istened a weifjht of 75 lbs. to 
tlie longest hit that remained, Ui see if 
the coni iiud not lirokcn in a place much 
weaker than the rest; hut it conld not 
sustain the weight nf 75 lbs. Having 
sought separately the strength of the 
three little cords of which it vva.s made, 
the fint iKire 21 lbs., and broke with 
28lbs.; the second hoic •jyihs., and 
broke with 2!)ll)s,; the third snstained 
.‘lOIhs., and broke with ill lbs. The sum 
of the stieiigth of these three little cords 
was, therefore, at least c(]ual to 82 lbs., 
ami coirseiiueiitly gre.itor than that of 
the cord made of tlicui by a weight of 
71 Ills. 

'riicro i.s no doubt but th.it the experi¬ 
ments which 1 iiiiule would have .suc¬ 
ceeded ill the same manner upon thicker 
cords; the greater number of thn-xids, 
or of small cords, caiiiiot make any al¬ 
teration; hut the experiments would 
hav e been much more di Hicult to execute, 
ami the preceding arc suiTicicnt. 1 sliall, 
however, relate one wliich I made with 
a hit of .silk, such as is comniuuly used 
for sewing j uotwithstandiug the small¬ 
ness of this sort of cords, we may 
compare it to the thickest cables, if we 
only consider the nuinher of .single 
threads whicli coiupo.se it. 'I'lic threads of 
this bit of silk were exceedingly fine; it 
also contaiiieil a much greater uumber of 
filaments tlian the bits which I have 
spoken of in the “ K.xamiiiation of the 
Silk (if Spidi-rs;” for havitig separated 
ituith great attention and uaticiiee, ! 

(I i vided it into K<2 single threads, whereas 
I never found but 20U threiuks in the 
othci-s. If tliere were any mistake in 
this culciilntioti, it could lie only in 
making the nnmbor of tlireads lcs.s than 
it really was, becan.se n might easily 
happen tliattliee.xtreme fineness of these 
tlirciuls might make mo snnietime.s take 
two fur one; but thi.s number ciinnot lie 
too greutj because I never counted one 
thread without separating it well from 
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the utlicrs; I had hI^o the preraiiliDii in 
eiit it utter haviiiM: counted It, lor I'l.u t 
s'luiild inahe a doiilde work of it. 't'hese 
«;tJ threails e(ml|lo^ed two ditrereiit little 
eords, tth'ch heiutc twi.sted uhout t>ue 
anutiier, iiicuiethehitotMlk. H.niiisisne- 
ee.s.Mveh tixeddificieiii weiithls to tins hit 
ot'.silk,! found that it (-oiiiiiionU .sustained 
filbs, for .some iiKiineuts, niter which it 
broke; but it \\a.s seldom stioiii!;eiioimh to 
bear 5.^1l).s., and m nitreai mmiherofexpe- 
riments it was in taliove once or twice 
that .5ilb.s. did not break it. llavin;' 
afterwards examined the strength of the 
tlireads wliicli eomiiosed this piece «>f 
silk, I vvas coiivhieed, by several experi¬ 
ments, that the weake.st could sustain 
a drachm without breaking, and tlie 
strongest a drachm and a half. We see 
therefore, that if these threads arc iiiucli 
liner than those which 1 sjioke of in tlie 
“ Kxaniinatioii of the Silk of Spiders,” 
they are also much weaker, tor those 
sustained two drachims and a half. Since 
these threads bore at least a drachm, and 
the strongest—of which 1 found a much 
greater number than of the weakest— 
bore a drachm audahalf, it is eiident 
that I am not too faromahh* to the sum 
of the forces of the thread, wJieu 1 take 
one drachm aud lb grains for tlie mean 
force of each thread; and, according to 
this supposition, the sum of tlic forces 
of tlie tni-ead wliich compose tJiis piece 
of .silk was 1040 drachms; or, dividing 
this .sum by 128, to induce it into pounds, 
the sum ot the ibrecs of the threads was 
bibs. 202. Now we luito .seen abme, 
that the silk did not, in general, sustain 
above 5lbs., and but seldom Ihs.; its 
force was, therefore, eou.sidciably Ic'^s 
than the sum of the threads. If w'c bad 
taken the force of the weakest tlireud.s, 
which was a drachm, for the frnc force 
of each thread, the sum of tlie forces 
would have hccu 832 drachms, that is, 
ti^lbs., and consequently gieatcr than 
that of the bit of silk. 

We may, therefore, certainly conclude, 
from all these exiteriments, that the force 
of a twi.sted cord is Icns titan the sum of 
tlie forces of tlie threads which cuin|Kis(‘ 
it; but it is not po.s.sihle to determine in 
what pro])ortion the twisting dimiiiiohes 
it, becan.se this diminution di'pends upon 
a great numher of iriegularitie.s, each of 
which may be combiued in many dif¬ 
ferent manners, 'riiese e.\ periiiic tits teach 
us, at least, that when wee.an employ, in 
a convenient manner, many little cords, 
and can stretch them e(|naUy, th(‘.-<e little 
cords would be in ti state or producing a 
greater elfect, or of resisting a greater 
etfort, than aealilcconiposed of all these 
smalicqrds would he. Lastly, if we can¬ 
not decide what the strength ol a caliU' 
is, \ve may deride wlitit arc ihc limits 
of its strength, by .seeking what the force 
of one of the small conis is which c(»m- 


pose it, .md by examining what is the 
immlicr of these cords; since w" hate 
seen that the foiec ol the ealile is less 
than the sum of the forces of ail these 
eofils. 


A HINT TO PIMIUSIIERS. 

Sir, —In the course of retuling 
foreitrn works I have found ronsidur- 
ahlu conrenieiice in the inode almost 
universally tulopted abroad, of at- 
tueliin^ inajis and plans by blank 
leaves, so that the edges of tlic maps 
and plans may be clear of the leaves 
and cover, whether the book be 
open or shut. This mode is rarely 
followed in this conntry; but, with 
all respect for the judgment of pub¬ 
lishers, I venture to give my bumble 
opinion that readers in general would 
be very considerably eonvcnienced 
by the adoption of siieli trifling al¬ 
teration. Vou, Sir, must have often 
obsen’cd that this mode gives the 
reader the full use of every part of 
a map or plan, without the eoutinual 
occasion for lifting the leaves, and 
even without opening the volume. 

Accept iny best acknowledgments 
for tlie pleasure and useful know¬ 
ledge received through your valuable 
Magazine, by 

Your constant reader, 

Z. 


M()RTAK.S. 

Sir, —Being engaged in a subject 
interesting to Aluchanics—the study 
of (Jalcarcons (dements, 1 sboubi feel 
obliged if you would communicate 
to your numerous readers my wish 
to po.ssc8s a lew specimens of ancient 
Mortar, of c.xtreine hardness, and 
which must he such as to resist any 
impression of the fmger-nail. The 
size of an apple will lie (|uile sufli- 
cient, and if any arc sent that are 
interesting, a correct analysis shall 
soon he sent of their properties, lor 
insertion in your useful work. 

I am. Sir, 

Your constant rentier, 

A SuBSCRinER. 
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EXTRACTION OF TIIK SQUARE ROOT 



Sir, —^Thc diameter aiul periphery 
of a circle, with the side of a s(piarc 
wliich shall he eipial in area to the 
circle, are lines incommonsnrahlc to 
each *)thcr; it would ))c therefore (juite 
a hopeless speculation to attempt 
expressinsf their proportions in onr 
common arithmetical notation. The 
decimal fraction, 3,141592(t5.'15Sy, 
Ac. has been carried on to thirty-six 
places of decimals hy the celebrated 
V^un Ciilcn, in his attempt to find the 
leiiirth of the peripherv of a circle, 
the diameter of which is unity; hut, 
if he had continued liis extractions 
until thev eipialled in length the dia¬ 
meter of the orbit of Saturn, the 
fraction would still he hut an ap- 
pro.ximation to the truth. 

IVrinit me to lay before you a 
diuirram, which, if perfect, would 
niie, if not the exact truth, the 


nearest approximation to it yet made. 
Ik'iii" a young geometrician, it may 
he presumption to aspire to perfec¬ 
tion, hut such is the idea 1 would 
wi.sh to inculcate. 

If we take the fraction alluded 
to, namely, 3,1415926535?), and 
multiply it by itself, a part of tlie 
product will he a surd numher, the 
true sipiarc root of which can nc\ er 
he extracted perfectly hy any aritli- 
metical process, the product will he 
y,S6?)60-14010‘)065773!)8S81. 

Oliscrvc, the terminating figure of 
the originul fraction above is too 
great, being suhstitnled for K‘),wiiicli 
wouhl he minus ; therefore, as the 
root is greater than truth, the sijiiare 
must also he greater; let us cut olf 
tiic ten decimals on the right hand, 
and retaining thos«‘ on the left, let 
ns extract the s(|uare root. 


?),8fi,<)6,ai,40,1(),?)0 (3,1 i 15!)2G5 
61 . 96 

624 2596 

62K1 1(«H)4 

62925 372:140 

629;«)?) 5921510 

6293192 16672!)90 

629:11916 4106626(K) 

629319525 :i:]67152400 

22555!)776 
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W’o hiive now uliliiiiK'il niiu* lijriiri's 
of till' root nitli ii n’loaimli'r wliicli 
would fi^ivo tlie next (|uotient liifuro 
/greater than ,'1, if we could express 
it. We arc now as iinich at a loss 
as ever to express the, leiii^th of the 
periphery in arithmetical terms; but 
we arc told Iiy J'hiclid, that a perpen¬ 
dicular let fall from any point in the 
periphery of a semicircle, will lie a 
mean proportional between the two 
se<>'ments into whi<‘h the diameter is 
divided hy the iniersection of the 
perjiendiciilar. Now, we have every 
reason to think that is 

the true quantity, the sipiare root of 
which is the periphery of a circle 
which has unity for its diameter. 
f,,et us divide 


-:,=4,93-lS(yi>{)-ir): now. 


on reference to our diaii^ram, we find 
the line AB the diameter of a semi¬ 
circle, and it is divided at E into 
ll + ‘l,y;i4d()22()43 ; and from the 
point F, in the peripherv, is let fall 
the perpcndienlar line PK, dividiniy 
the diameter into two setfineiits ; 
therefore the jierpendicular EF is 
the true ,i>;eoiiietrieal mean propor- 
lionul between the two sci^meiits, 
or, in other words, the true ami 
perfect square root of their prwUiet 
!l,S()!)()()44l)y(), which, if w'c attempt 
to extract arithmetically, we shall 
obtain a eirculutiiijs; decimal which 
can ne\er tenninate. 


\^’l^ have now,' in the pcrpeudieular 
line ICF, the rectilineal maffnitmh; 
of the pi'riphorjr of a circle, the dia¬ 
meter of which IS unity, and we have 
that unit in one of the six equal 
parts into nhieh a portion of the 
diameter is divided, of which AE is 
two, tlierefore two diameters j the 
paraIlelo«(ram, ECillI, has two peri- 
pheries in leii!j;th, and its altitude is 
two (liamel(‘rs, therefore its area is 
cipial to that of the circle wliii-li has 
four for its diameter j for half the dia¬ 
meter, niu]ti|)Iied Ity half the ]>cri- 
phery, ijives tiie area of the circle. 

We Icarii also from Euclid, that if 
wc produce the liase of a parallclo- 
i>'ram, and add to it its altitude, tlicn 
hisectin>>' the nlude line, and makin<; 
one half of it radius, describe a semi¬ 
circle, the jieriplierv shall cut a p<*r- 
pcudh'ular line raised at tlie point of 
junction of the base and altitude, 
which line (,l''K,snciit at K) shall he 
the side of a srpiare eiiiial in area to 
the piiralleloifram. By such means 
thesipiare, EKijM, has heeu formed, 
and therefore may he demonstrated 
to he equal to the parallelo^n'um; 
hut the puralleloi>Tam was made l■(pIal 
to the circle liy constniction, there¬ 
fore the square is equal to the circle. 
If we multiply the square of the 
diameter by oue-iourth of the peri¬ 
phery of unity, wc ohtaiu the area 
of the circle {’therefore, 


.3,14159265 

4 


,7^53981625, 


785^1981625 x 16 = 12,5663796 = area of circle, 

2 peri. 6,28318530 x 2diam. = 12,56o3706 = area of paralleloirrAm, 
nide 3,544 + x 3544 + = 12,5663706 = area of scpiare. 

The radius of the circle is 2; the diameter 4. 


I fear I have worn out yonr patience, 
hut hope that 1 have made myself 
understood. Should you deem this 
effusion of an mitau^iit philosopher 
worthy a place in your very UM'ful 
piihlieatioii, 1 shoufd feel pleasure in 
seeing my tmmble name appear as 
one of your contributors. 

I trust some of yoiir enlightened 
Oorrespondents will favour us nith 
their opinions. 

Richard Dowden. 

Cork, September 1,1824, 


BAND CLOCK. 

Sin,—A Correspondent in your 
74th Number, siihserihiii^ himself 
C. I), W H- 8, and datiu!'' his letter 
Farsoiulrove, Nt»v. 5th, 1824, ^ives 
a drawiiu; and description of a Sand 
Clock. If he would favour your 
readers with tlie lenjfth and dianietcr 
of the tube, statinjr whetlier wood or 
metal was preferable; if the latter, 
whether tin would answer; the size 
of the cone, ami if necessarily of 
that shape ; the length of time the 
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sand is in niiininjr out,; how niimy 
ount;cs thn weisflit'shoiild (‘oasi.st of; 
the length of tlie eonl; and how l)oth 
are iuljustnd so as to keep eorreet 
lime—he will greatly oblige 
Your constant reader, 

A VoniisiiinE JMeciianh:. 

, February jtli, 1«25. 


ON A MODIFICATION OF DOCTOR 

15 IS li W ST E R’s P ROTRA C TO IS. 
lO MR. DAVIES. 

In n J.vHer In l/ir IHiltir iij tbr !\li(linincs' 
Aliiffaziui. 

Sir,—I t was not till a very short 
lime ago that I was aware of Dr. 
lirewster’s liming noticed the circu¬ 
lar, instead of the semicircular Jii- 
striinient for nieasnriiig and laying 
ihiwn angles. 1 had previously be¬ 
lieved tlul^thc thought, simple as it 
was, with myself; thongli 

it iiiu>t be confessed, that my being 
almost in the daily habit of using 
l/Cslie's (ieomi'try, in which a simi¬ 
lar instrument is mentioned (p. 3^1, 
•llh Kdit.), seems very lihelv to have 
been my real anthoritv. Ilovvevcr, 
• be that as it may, the more im- 
])urtant consideration to the public 
is the utility of this, in preference 
to other protractors, and the best 
and ino.-t facile method of nfing it. 
1 think the following method will be 
found ill some respects ])re,ferable to 
Dr. llrcwster’s; * and as 1 hav e never 
seen it brought into use, nor even 
described in any work which i.s at 
all likely to conic before the greater 
portioii of your readers, you will, I 
think, bv doing some service bypnh- 
lishiiigan account of it in your truly 
nscfiii Magazine. 

Description of the Instrument, 

'I’lie first fi{{iiie repnwiit.s llie iiistrii- 
iiieiit. ADIl is the rtiaiiieter, and Dtiio 
reiilre of the lini'. 'J'lie rim i.s divided 
into two concentric circles, for the pur¬ 
pose of containing tin* nmnljcrs of its 
gr.idiiat.ioiis, which run in a reverse order 
to each olhi'r. The inner ring has its 
graduations niiinbercd, from Jl npirnrds 
and tlownwiitils, and the outer ring from 
A , also upwinuts and ftotniirnrds. 'I'he 
wlnde ciirunifereiice being divided into 


* 'Preatise on New Philosophical In- 
struiiieiits, t/vo. Kdiii. Idld, 


C.RKWSTkR’s PROTIlACTOli. .’ll/ 

JEtP instead nl Util)-*, we shall liave 'JO'-* 
at A nil the inner ling, and PI)'-'at B nii 
the outer ring, and -l.i' uimii both rings, 
vvliere a diaineter pcrpeiidieular to Ail 
eats tlieni. In our diagram vve have oiilv 
inimbered every ten degrees, and raarkeil 
every live. This will siillice to show the 
jirincijile, and to lender the applicatiuii 
oftlieiustiuiiient intelligible to evcrvuiie. 


.A'/<i /. 
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FRO RLE M 1. 

To measure a given angle. 

Cash 1 .—When ilie lines actually meet, 
as Kl,, MN, tig. 2, |d-ice the diaiiu ler of 
the iiisliunieiit so tliat it shall coincide 
vvilb citlicr ol the lines (in oiir illustra¬ 
tions vve sliall take tlie line vvliirli dips 
towatds the rif'ht in the diagram), as 
M,; add the iniinlK*rs eompiised be- 
twi-eii IIS on the inner ring, and be¬ 
tween A'l' on the outer ring; the smii 
will give the magnitude of the angle. 


%• >»• 



A'ide I. This method apiilies to (he 
ease wlieretliw lines, KL, AIN, form so 
sinali an angle, ihal this point of inter- 
section cannot be determined with any 
degree of certainty. 'J’hi.s i" one nf the 
greiiiest advantages po.sseshed by this 
over tlie eommon protractor.- 
Note'i, Wlieii the point, (), ( -n be ac¬ 
curately determined, the Iroabieot add¬ 
ing may be avoided, byjmttiiig the point, 
A , of the iiistiiniient, upon the point,O, 
of the diagram ; JiS, on the inner ring, 
will then give the inagiiitiide of the angle. 

A'oie'X When, however, the angle ap¬ 
proaches to a right angle, tire method of 



ON A MOUIPICATION OK OK 

»:ikiiiR tlip Slim of tho two aics, AT and 
KS, i- to In' iMi'fi'i inl. 

Cam;■J —Will'll tlu'rmps, KL, MN, do 
mil iiK'i't, as ill li;r. 

I’laco tlic diameter ii]i()n Kl/, as before. 
T.ilie the dllf'erenve between (lie ares 
AT, liS ; the foniier measured uimii tlie 
outer, the lattei u|ioii the inner seale. 

Xuti‘. This mode of taking the iiiea- 
suie of tlie ain!le will be highly iisetnl in 
most of the arts where aeenrate draw¬ 
ing is of essential eonseijncnee. 

FROOCUM 11. 

'riirongli a given point to draw a line 
which shall make a given angle with a 
given line. 

Let S, tigs. 2 and 3, be tlie given point, 
and KL the given line. 


Ifjf. S. 



Place the diameter. All, of the in.strn- 
meiit njioi) KL, .so that the circimifercnce 
shall touch the given points. 'I'heii, 
Case 1.—If .SB, upon thi' imu'r .scale, 
be less than the measure of the given 
angle, count AV upon the outer .scale, 
equal to the deficivncii, and mark the 
point, T, upou yonv paper. The line, 
S'l’, helug drawn, will he that lequireil 
(lig. 2.) 

Cam; 2.—If.SB, upon the, outer ring, 
he areater than the given angle, mark its 
e.i'cest, AT, upon the outer (tig. .IJ; tlie 
ST, as before, will be the direction of 
the required line. 



iVo/e 1. When the required angle is 
light, or wi' are required to lai.sc a per- 
peiidicular to a given line, which ‘■hiill 


. intEWSTER’s FROTRACTtm. 

pa-is tliroiigh a given point, tlic instill¬ 
ment is very nsefnl. bur, fig. 6, we have 
only lo make BT equal to BS, and ST is 
the’perpendicnlar required. 'I'he iiiU'lli- 
gi'iit arti.san will .see that this Is only a 
uiodilication id'our last ease. 

Xole 2. If the jioiiit through which 
the perpendicular Is to pass is in the 
given line, the same method whieh i.s 
adapted to the eouiinoii or .semiriienlnr 
protractor aiqdies. Bring the rentre, 1), 
(tig. 7) to the given point, and the per- 
peiidicnlar will pass through the point 
marked 45 hikiii the scale. 


ix 



Mote 3. To draw a iiarallel to a given 
line, which shall pa^s through a giieii 
point, is a proliUni elleeled with the 
same ease. It i.s, in fact, identical with 
tlie .solution of llie .same prohleiii by the 
eoiniiion proiraelor, and tlie method will 
he ohvioio) trom an iiispeeliuii ol lig. 4, 
where KL is tlie given line, and S or '1' 
the given point. 


Jut!. L. 



Cam; 2.—If the point through whieh 
the per|iendicnlar is to pass be situated 
iH-yond the reach of the in.strimient,\vhen 
its diameter eoineidi's with the line KL, 
this iiielhiid mav he adopted. 

Mlate one end, B (tig. It), of the dia¬ 
meter in the given point, and bring the 
other end, A, to (iit in the given line ; 
take the iiie BT eqiiiil to tlie arc A.S, 
ent o/r by KL; then BT being drawn 
will he parallel to KL. 

Ca.si: 3.— If the given point 1k‘ in the 
given line, we have merely to place the 



ON A MODIFICATION OF DF 

point. A, nl tlic instniiin'ut upon tlio 
Xiven point, anil note the jioint wIkti- 
tlie (IfKree required of tlie iustruinent 
toiielies tlie piqter; tlie line drawn from 
A tlirongli that point is the one reqniix'd. 
This is too obvious to need a diagram. 


% tJ. 



Having ihtis slimvn the ronstinetion 
and u,se of the instrument, it may not be 
nnujipiopriate to make a few remarks 
upon the ditteront forin>! whicliare giieii 
to instninients for tlie same purpose. 

'I'lie tii'st in order of eonipaiison is tlie 
eonimon semieirele. Its eliief advantages 
over that instrument are in its adaptation 
to eases where the liin-s are nearly iiaral- 
lei, or tlie angle of inclination \er> small, 
and witete the lines do not meet within 
a eoiiveniently aeeissibh; distanee. The 
ease of di awing a |ierpendienlar to a 
given line, and passing tlirongli a giten 
point above or below that litie, may be 
eoiistrneted by the xt'iiuciyritlar, llioitgli 
tiot quite so eotiveniently as by tliat we 
h.ive described above. Tlieuietliod will lie 
obvious enoiigli by wlial has been said in 
voiii Coiiise of “ AlKeilANirAi. (lj;oMi> 

iHV." Lay the iiistinment, fig. K, with 
otic e.\tu’init\ in the given point, (.', and 
hiiiig the other. A, upon the given line ; 
the semi) Iienlar ring will eitt the line in 
anotlier point, 11, w'liieli is the fuett of the 
required perpeiKlieular. 


Jd,, ft. 



Anotlier advantage worthy of remark 
is, tliat tins iiistrmnent is far more porta~ 
iile tlian tlie smnicireie ; for the gradua¬ 
tions are of tiio same iliineiisioiis upon 
litis iiistnmieut, of l/iree inches diainc. 


BFEWSTEK’R l-KOTnACTOU. .TiJ) 

lor, as tliey are upon a semieirele of si.i- 
diameiei; ii is, ihereiore, better 
lilted for a common ease of instrnment>r. 

’llie next eonipaiison is with tliepio- 
tractoi laid down upon the parallelo¬ 
gram, generally at the back of tlie ]ilain 
scale. The neatne.ss of its appearance 
seems to liavebecn the princiiial nieentive 
to Hu; adopluni ol tliisforiii. Thegivater 
inagnitude of tlie divi.sioiis in; ir llivends, 
if it were not more tliaii eompciisated by 
the less magnitude of near the mid¬ 
dle, would cei lainly he so liy the dilliculty 
of marking un Mique line from that 
.scale, and of avoiding the nurialiun in 
tlie system of errors tirisiiig from tlnit 
source. Nor can any certain estimate be 
miule liy tlii.s instrument of tlie lialvcs or 
tliiids of ii division—^iulefcct from which 
tile cii'ciilar instiiiinents are also free. 

Tlie last comiiarison we sliall at pre¬ 
sent inake will be with Jordan’s Pamiie- 
ti'uii—not, indeed, that we tliiiik Dr. 
lirevvster's iiistruiiienl can supply the 
pbice of protractor, parallel ruler, and 
sector—in .short, with the aid of a pair 
of eoiii|>a-ses, supply the place of a 
complete ease ol iiistiiinieiits. 'I’heoh- 
jeetions urged against tlie parallelogram 
may he urged with equal inopriety 
against this iustnmieiit. VVliat adraii- 
lagc can bederivedfinm traiisfc'rring the. 
ri'igoiionictrie lines from a parallelogram 
to a triangle, I am unable to discover; 
and, still more so, as the si(le.s of the 
triaiignJar itisirmiieiit, upon wliieli tiiese 
lines are marked, aie tliem.'-elves im- 
eqiial. in short, there i.s not a siiigh' 
jiroldein vvJiich can he performed hy this 
iiistnimoiit which cannot be pci formed 
by a C0I1U1101I (iunler; if, indeed, we 
except that of drawing parnllel lines, 
W'liieli, however, is not new, iK’iiig 
known long since in our military schools 
and most siiivcyors’oHlccs. The method, 
iiiilccil, is blit an application of iMar- 
qiioi’s parallel scales to the siiiqilest |mr- 
po.se for which tlicy were oiiiiinally in¬ 
tended. 'I'lic gix'iit advantage, too, of 
the .sector (its meanahle reading) i, 
overlooked eutiiely in the Panmeti uii. 

Wli.it jieenliar exeelleiice tlie patioiis 
of this eoiitiivanee saw in it, 1 must 
confess my inability to dii'Covcr; Imt any 
of your readers who can supply my 
“ lack of wit,” will confer a favour ujioii 
me by entering fairly into Hie discussion. 

1 rcuiaiu, 8ir, 

Your most obedient .scivant, 

Bath, Nov. 2*1111,1824. T. S. D. 

P.S. Way not the mode of desrrihing 
arcs of circles, of whicli the radii are 
larsje, noticed in your Mngavii o, sug¬ 
gest an iiistruineiit for effecting that pur¬ 
pose ujioii paper, so as to he of gi eat use 
to Hiose artists who arc comircti'd with 
the fonstriictioii of niap.s? I am sure 
such an iiistriimciit would be of gieat 
utUity ill schuoU, and may be made at a 
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STANDARD FUR tlNKAL MBASL'Kli;. 


•iniall I’xiK'ii.so, Any of voiir iciKUM-h who 
are at all cii^iiiR'd in tin' oiulliciiiatical 
iii!>tninu‘iit business, woiilii linil it worth 
tlieir whilo to tarn tliuir intention to it. 

T. S. D. 


STANOAUU FOR DINEAL MaASL'Ki:. 

Sir,— 111 the Nmiibcr of the J/e- 

chanicit’ Muguz'ute, ji. ‘271, tliere i.s a 
very !?ood |)a|ior, hy iVIr. Pasely, on the 
iiiiiiortaiiee ol ootaiiiin^' a nntnral Stand- 
arn of Miieal Meib-ure, wliicli is eer- 
ta'iilj well ciiiculateil to ans..er tlie end 
desi^oied by its unthnrs, lint the iiielli<Hi 
which he sugircsts for that pui (H).se Ctin- 
iiot be new. 1 tiiink it inust have iH'eii 
tried, and was not fotind to be so cor¬ 
rect in practice as the one by tlie pendii- 
Inni; for we cannot suppose that oui' 
scientific men Iiave made so many expe¬ 
riments with tlie pendulum, and have 
not tried this inetliod, when they can 
very easily obtain, by mathematical cal¬ 
culations, the space that a heavy body 
w ould fail throiif'h, by the force of gra¬ 
vity, in vacuo, in a given time—a second, 
tor instance'—-by knowing theleugtii of a 
pendulum vibrating seconds, at the same 
place, et nice nern t. I .say, iit the same 
place, because the fiirce of gravity varies 
with the latitude; and astaiiuaid obtained 
by either of the aliove methods at lani- 
don would nut be of the same length 
with one obtained by a penduluiii malting 
the .same number of vibrations, or by the 
space tiiatahcavy body would fall thruugli 
in the same time at the Poles, as the 
force of gravity continually increases 
fioni the Kquator to the Poles, where, f 
suppose, it is a maxiinuiii. Hence we 
see that a standard obtained by tlie 
almre methods is not univer.sal, but con¬ 
fined to a certain place, and that the va¬ 
riations of a degree iii latitude would nut 
make much dincrcnce. 

'J'he French academicians obtained 
their standard by measuring the meri¬ 
dian, and taking for that purpixsc the 


forty-niilliontli part of it, which they call 
a mehe, from which all the incasiircs 
anil wciglits of the French nation arc 
deduced, i'his quite contradiets tlie As¬ 
sertion, that “ motion alone presents 
the only means of obtiiitiing a lineal 
staiidaid wliich is foiindc'l in nature.” 
Perhaps the tolliming results of compu¬ 
tations and cxperiuieiits* may he useful 
to sonic of joiir ■niiiieroiis readers:— • 

The peiidnlmnvilH'atiiigsceoiidsof mean 
solar time at London, in a liu'iiuin, and 
I educed to the level of the .sea, is.’lP.lMyA 
inches; couxei/ifciUlj/ the descent uf a 
heueij bmtij, from icithin one second of 
time, in aeaciutm, irillbe iy;i,14.'i inches. 

A jilatiiiu metre, at the temperature of 
32'^, supposed III be the teii-millioutli 
part uf the ipiadraiit uf the meridian, 
M!1.370ti inches, tlie ratio to the imperial 
measure of three feet, as LOSStiS to 1. 

The five following stniidards, iwen- 
rately measured, give these re.sults:— 
General Lanihtoii’s scale, used in the 
Trig. Surv. of India, 35.999.14 indies. 
Sir G. Shiicklmigh’s scale (which, for 
all imrposes, may he con.sidcred as iden¬ 
tical with the im|)eiial standard), 
35.!'9998 indies. General Hoy’s scale, 
36.0008a inches. Iloyal Society Stand,ird, 
36.00135. In Hainsdcti’s bar., 36.00‘24'.) 
inches. 

Wciglit of a cubic inch of distilled 
water in a vacuum, at the temperature 
uf 62'^, us opposed to lirass wdgiits in a 
vacunin also, 2:>2.722 grains; conse¬ 
quently, a cubic foot 62..‘1862 pounds 
avuirdiipuis. Wciglit of a cubic inch of 
distillcil water in air, at 6‘2‘' of tciniiera- 
ture, with a mean lidglit of tlie naru- 
meter, ‘2.52.4.56 grains; consequently, a 
cubic loot 62.3206 pounds avoirdupois; 
and ail ounce of water, 1.732!)8 cubic 
inches. Cubic inches in tiie impel iul 
gallon, 277.‘276. Diniiictcr of the cylin¬ 
der contiiiniiig agalloii, at one inch high, 
18.789.13. Specific gravity of water at 
ditfereiit temperatures, tliat at 6'2f* lidiig 
taken a.s unity:— 


70“ 0.99913 

64“ 0.99980 

.56“ 1.000.50 

50“ 

1.00087 

68 

0.99936 

62 

1. 

54 1.00064 

48 

1.00095 

66 

0.99958 

58 

1.0003.5 

52 1.00976 

46 

1.00102 


44“ 1.00107 
42 1.00111 
40 1.00113 
3b 1.00113 


Tlie dilfcrcnce of temperature lictweeii 
62“ and 39", when w'ater attains its 
greate.st density, will vary the bulk of a 
gallon of water rather less than the third 
of a cubic indi; and As.suiiiiiig, irom the 
mean of numerous estimates, the expaii • 
sion of brass 0,00001044, for each de¬ 
gree of Falircnheit’.s thermometer, the 
difference of tcinperatiire, from 62-' to 
.39“, will vary tlie contents of a lirtbs 
gallon measure just one-fifth of a rulnc 
inch. It appears that the specific gra¬ 
vity Ilf clear water from tlie 'fJiames ex¬ 
ceeds that of disiilleil water, at the mean 
temperature, in theproiiotUou of 1.0006 


to ], making a diffemice of about one- 
sixth of a cniiic inch on a gallon. Rain 
watcrdoe.s notdlffcr from distilled water, 
so as to require any allowance for com¬ 
mon ]iiirpiises. 

By inserting the above in your useful 
Magazine, you will oblige, 

Sir, your obedient .servant, 

W. LAKE. 

Balboiirne, near Triiig, 

Feb. btli, 1825. 


* Extracted from tlic Imperial Alma¬ 
nack. 
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FORTY-SEVIiiNTII PROPOSITION OF FLKJLID- 



^ Sir, —Having observed tliat your 
(’orrespoiuleut, ftluchanicus, has ne¬ 
glected to give (in your (i3d Num¬ 
ber) a demonstration of liis solution 
of the 4"ill Proposition of Euclid, 1 
have sent you the following, hoping 
it may be found worthy of a place iu 
your useful Magazine. 

I am, Sir, yours, &c. 

R. W. Bloxam. 

Isle of Wight, Nov. 21st. 

Cut off Dll equal to KK, join IIT; 
draw from the point II liC perpendicu¬ 
lar In IIT; produce SK to F, DT to P, 
and HK to INI; cut off TL equal to il.\, 
erect the pi'rpcndicular. Lit; from the 
point (1 drop the pcrpcndiciihir, ON. 

1. Because DP is parallel to AK, and 
HM is piiraliel to GT, BTAIK is a paial- 
lelogram, andTK is its diameter; where¬ 
fore the triangle TMK is e«iual to the 
triaiijgle TEK; the line TD is equal to 
thelhieTE, being a side of the same 
parallelogram, and DB is equal to EK; 
the angle at D is a right angle, as is also 
ilie angle TEK; wherefore the triangle 
TDB is equal to the triangle TEK. But 
the irianglcTMKLscciuai to the triangle 
TEK; wherefore the triangle TMK is 
ecpial to the triangle TDll. 

2. Tlie angle H'l'K is a riglit angle, 
wanting the angle DTB, aud the angle 
MKS is a right angle, wanting tlic angle 
TK.NI, which is ciiual to the angle BTE; 
wherefore the angle MKS is (‘(pial to the 
angle B’i'Ji. The angle at S is a right 
angle, as is also tJie angle 'I'HC; the 
angle KM P is a right angle, the adja¬ 
cent angle TMK being a right angle. The 
angle also GET i.s aright angle; the line 
K'l’ is equal TB; and the line KS is 
equal to KT, aud therefore equal to BT. 


The line MK is tlie opposite side of the 
parallelogram TMKE, aud therefore 
equal to TK; wherefore the whole 
figure KMP.S is equal to the whole 
tigurc IVl’EC. 

.'{. The angle ABC is two right angles, 
wanting the right angle CUT aud the 
angle DBT; so also the angle DTB is two 
right angles, wanting the angle BDT and 
DBT, aud therefore tlie aiigle ABC is 
equal to tlie aiigleDB'l'; the angle D'l'B is a 
right angle, wanting the angle DBT; and 
the angle OTi’ is a right angle, wanting 
the angle MTK, which is equal to the 
angle DBT; wherefore the angle OTP 
is eciual to DTP, as is also the angle 
ABC ; wherefore the angle ABC is equal 
to the angle DTP. Tlie line TL is equal 
to the line BA, and tlie angle TLB is a 
right angle, its is also the angle BAC: 
wherefore the whole figure ilLT is equal 
to the whole figure ABC. 

4. 'ITie line OT is eipial to the line 
TK; the angle OTP is eqiiid to the aiigh; 
DTB, and therefore crjual to KTK; ilie 
angle TNO is a right angle, as is also 
tlie angle TEK ; wJierefore the base ON 
is equal to the base £K, and therefore 
equal to KH. All the lines of the figure 
liONL are parallel to all the lines of the 
figure FKHG; they are therefore equi¬ 
angular; and tlielfne ON is equal to the 
line KH, and therefore they are both 
eipiilatcral and equiangular, 'and hence 
equal to each other. 

5. The angle ONP is equal to the angle 
KlilF ; tlie angle NOP is right angle, 
wanting tlie aimic BON, as is also the 
angle EKF; the line OM is equal to the 
line KK. and therefore the whole U lan- 
gle NOP is equal to the whole triangle 
EKF. 

Therefore the whole square TKSO is 
(‘qiial to the two squares DAF.'l' and 
FGHK. 
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small (’XiHMisc. Any of voiir iriMlcrs who 
iiifutiill rii,!'a!;cil in tlio mailu'inatical 
iiistniiiiuiit liiiMiii'ss, winilil lind it wortli 
their while to turn their utteiilion to it. 

T. S. D. 


MTANOAUU FOR MNIiAl, MRASIJIli:. 

Sir,—I n the /;hl Nnniber of tlie JiV- 
chanicx' Mrigtiziiie, i). 271, there is a 
very good ivn»er, iiy Mr. I’asely, on the 
iiniMU'taiKV ol o'Dtaiiniig a natural Staiid- 
anl of Iviiieal Measure, whieli is cer- 
ta'iil} well calculated to aiiis.ver the cud 
designed by it.s anthnrs. lint the method 
which he .'suggests for that |iui |io.se can¬ 
not be new. I think it must have been 
tried, and was not found to be so cor¬ 
rect in pnu'tice as the one by the peiidu- 
liun; for we cannot suppose that our 
scientitic men have made so many e.\pc- 
riments with the pendulum, ami hare 
not tried this nietnod, when they can 
very easily obtain, by mathematical cal¬ 
culations, tlie space that a heavy body 
would fall tbroiigli, by the force of gra¬ 
vity, in vacuo, in a given time—a second, 
tor instance—by knowing the length of a 
prndnlnra vibrating .seconds, at the same 
place, pt vice versw I say, at the same 
place, because the force of gravity varies 
with the latitude; and astaiidaid obtained 
bycillierof tiie. abiwe methods at hon- 
dou would not be of the .same iongtii 
with oue obtained by a pendulum making 
the same number ot vilirations, or by tlie 
space tliatalieavy body would fall tliruugh 
ill tlie same time at tlic foies, as the 
force of gravity continually increases 
from tlie Kquator to the folc.s, where, 1 
suppose, it Is a maxiimiia. Hciicc wc 
see that a standard obtained by tlie 
above methods is not universal, but con- 
lined to a certain place, and tiiat the va¬ 
riations of a degree in latitude would not 
make much dinereiice. 

'I'he Fnmch academicians obtained 
their standard by measuring the meri¬ 
dian, and taking for that purpose the 


forty-millionth part of it, whieli they call 
a MPtiP, from wliieh all tlie ineasmes 
and weights of the l>'rench nation are 
deduced. This iiuitc eontradicts the as¬ 
sertion, tliat “ motion alone presents 
the only means of obtaining a lineal 
standard wliieh is founded in nature.” 
I’crhaps the following results of compu¬ 
tations ami cxiierlinents* may be useful 
to .'Oiiie of jour iiiimeroiis readers:— • 
Tbepeiiduiimi vibrating seconds of mean 
solar time at I.oiidoii, in a vaciinin, and 
rediieed to the level of the sea, Ls.’l'J.liSy.t 
inclies; vompiiucntty the desvent of u 
heupjf huily, from within one second of 
time, in uuacuum, no'/ffic inches. 

A platiiiu metre, at the temperature of 
32*^, supposed to be tlie ten-millionth 
parr of the ipiadrant of the meridian, 
3y.370li inches, the ratio to the imperial 
measure of three feet, as 1.09.363 to 1. 

The five following standards, ai'cii- 
rately measured, give these re.sults:— 
(lencnil l/.imbton's scale, used in the 
Trig. Surv. of India, 35.99y;t4 inches. 
Sir (i. Shuckliuigh’s scale (which, for 
all pur{X)sc8, may be considered as iden¬ 
tical with the impeliai standard], 
3:>.99998 indies, ficnerai Hoy’s scale, 
36.000118 inclies. Uoj al Society Standard, 
36.00133. In Uainsden's bar., 36.00249 
iiiclies. 

Wciglit of a cubic inch of distilled 
water in a vacuum, at the temperature 
of 62*^, as opposed to brass weights in a 
vacmiin also, 2.’)2.722 grains; coii.se- 
ifiicntly, a cubic foot 62.3862 pounds 
avoirdupois. Weight of a cubic inch of 
distilleil water in air, at 62" of tciniicra- 
ture, with a mean height of the naro- 
meter, 2.V2.4fi6 grains; consequently, a 
cubic lout 62.3206 |iounds avoirdupois; 
and an oimce of water, 1.73298 cubic 
iiidic.s. Cubic inches in the impelial 
gallon, 277.276. iHaineterof the cylin¬ 
der coiilaiiiiiig agalloii, at one inch high, 
18.78933. Specific gravity of water at 
ditrerent tempcintutvs, that at 62'^ being 
taken as unity 


70® 0.99913 

61" 0.99980 

56" 1,00050 

50" 1.00087 1 

68 

0.99936 

62 

1. 

54 1.00064 

48 

1.00095 

66 

(1.99968 

58 

1.00035 

.52 1.00976 

46 

1.00102 


44" 1.00107 
42 1.00111 
40 1.00113 
38 1.00113 


Tlie difference of temperature between 
62" and 39", when water attains its 
greate.st density, will vary the bulk of a 
gallon ot water rather les.s than the third 
of a cubic inch ; and assuming, from the 
mean of numerous estimates, the expan¬ 
sion of brass 0.00001044, for each de¬ 
gree ot Fahrenheit's thermometer, the 
liilfcretice of temperature, tVoiii 62" to 
.39", witi vary the contents of a brass 
gallon measure just one-fifth of a cubic 
inch. It ap|)cars that the specific gra¬ 
vity of clear water from the Thames ex¬ 
ceeds that of distilled water, at tlie mean 
tempcTdtuFe, in the prutiortion of 1.0006 


to 1, making a difiereuce of about onc- 
sixth of a cubic inch on a gallon. Rain 
water doe.s uotdiftcr from distilled water, 
so as to require any allowance for com¬ 
mon [itirposes. 

lly insetting the above in your useful 
Magazine, jou will oblige. 

Sir, your obedient servant, 

W. LAKE. 

Ballionrne, near Triiig, 

Feb. btli, 182.1. 


* Extracted front the Imperial Ahna- 
uack. 
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rORTY.SEVENTH PROPOSITION OP JiUCLll). 



^ Sir,—H avinjj o])serml that your 
(’orrespondeat, Mechanicus, has ne¬ 
glected to give (ja your hyd Nuin- 
heT) a demonstration of his solution 
of the d7th Proaositioa of Euclid, 1 
have scat you the following, hoping 
it may he found worthy of a place in 
your useful AlagaKine. 

I ain. Sir, yours, &e. 

R. ’\V, Bloxam. 

Isle of Wight, Nov. 21 st. 


Cut off Dll equal to EK, join IIT; 
draw from the point B BC nerpetidicn- 
lar to IIT; produce SK to F, DT to P, 
and HK to lii; cut uif TL equal to BA, 
erect the perpendicular. Lit; from the 
[Kiint () drop the perpendicular, ON. 

1. Because DP is parallel to AK, and 
HM is pitrallcl to GT, ETAlKis a paral¬ 
lelogram, andTK is its diameter; where¬ 
fore the triangle TMK is equal to the 
triaiijgle TEK; the liiicTDis equal to 
the line TE, being a side of the same 
parallelogram, and DB is equal to EK; 
the angle at D is a right angle, as is also 
the angle TEK; wherefore the triangle 
TDB is equal to the triangle TEK. But 
the triangle TM K is equal to the triangle 
TEK; wherefore the ti-iaiigle TMK is 
equal to the triangle 'I'DB. 

2. The angle BTE is a right angle, 
wanting tlie angle DTB, aud the angle 
MK8 is a riglit angle, wanting the angle 
TKM, which is equal to the angle BTE; 
wherefore the angle iMKS is ccjual to the 
angle BTE. I'he angle at S is a right 
angle, as is also the angle TBC; the 



KT is equal TB; and the line KS is 
equal to KT, and theR'fore equal tuUT. 


The line MK is the opposite side of the 
parallelogram TMKE, aud therefore 
equal to TE; wherefore the whole 
figure K.MPS is equal to the whole 
figure B'l’lCC. 

li. 'Hie angle ABC is two right angles, 
wanting the right angle ClVl' and the 
angle DB'l'; so also the angle DTB is two 
right angles, wanting the angle BDT and 
DBT, and therefore tlie aiiglc ABC is 
equal to tlie angleDBT; tiieangle DTB Ls a 
riglitaugle, wanting the angle DBT; and 
tlic angle OTi’ is a right angle, wanting 
tile angle MTK, whieli is equal to the 
angle DBT; wherefore the angle OTP 
is "equal to DTP, ,%s is also the angle 
ABC ; wherefore the angle ABC is equal 
to the angle OTP. Tlie line TL is etjual 
to the line BA, and the angle TLK !s a 
right angle, as is also the angle BAC ; 
wlierefore tlie whole figure ULT is equal 
to the whole figure ABC. 

4. The line OT is ctpial to the line 
TK; tlic angk‘ OTP is equal to the angle 
DTB, and therefore equal to ETK; flie 
angle TNO is a right angle, as is also 
the angle TEK ; wlierefore the base ON 
is equal to the base FiK, and theri'foie 
equal to KH. All the lines of the figure 
KONL arc parallel to idl the lines of the 
figure FKHIJ; they ate tlierefore eiiui- 
aiigular; and tlic line ON is equal to the 
line KH, and therefore they are both 
equilateral and equiangular, and hence 
equal to each otiicr. 

5. 'nic angle ONP is equal to the angle 
KEF ; the angle NOP is a right angle, 
wanting the angle ItON, as is also tlie 
angle EKF; the line ON is equal to the 
line EK, and therefore tiie wnole trian¬ 
gle NOP is equal to the wholb triangle 
EKF. 

Therefore the whole square TKSO is 
equal to the two siiuaies DAET and 
FGHK. 



INQiriRIKS—AXSWEBS TO IVQnniES, ETC. 
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I N Q U 1111 E S. 


NO. 91). 

Wliat is the best bronze or lacker 
to preserve a eolleetioii of copper 
ineiials from tnrnishiiii^, and wliieh 
will be the best metho<l of apply- 

illjr it ? RllTSEUM. 


NO. 100. 

What is the best uielhod for 
<lividinflf and polishiny: ealeareoiis 
and siliceous stones ? If perronned 
liy a mill, 1 shall be much ubli<rcd 
for a description. Lapis. 


ANSWERS TO INQUIRIES. 


NO. 9±—spiniTOUS LKjuons. 

Spirits of wine, however empy- 
renmatii* or otherwise, may be eojn- 
pletcly (lepri\ ed of taste and llavour 
by addiiii' snbcarlmiiatc of potass 
(^illt of tartar) till it falls down dry 
to llie Imttom, anil the spirit has liy 
this means become of a reddish hue, 
from its holding a small portion of 
potass in solution, and from which it 
may be freed by siibseijncnt distil¬ 
lation in a heat not cxeecdiny; :200 F. 

The salt of tartar, on beintf re¬ 
obtained l>y evaporation of the water, 
is eijnally etHeaciou.s as at lirst. 

As to which substance will efive the 
purest spirit, one will f>ive as pure a 
spirit us the other. The produce is, 
from one cwt. of molasses, two «;al- 
1 ons to tu'o and a half; from one cwt. 
of raw sn^ar, at dtis. Hi/., about three 
■rallons and a ipiarter; from reliiied 
sn<(ur, at III/a., I am unable to tell, 
except by jjiiess, but I should sup¬ 
pose it will not yield in proportion to 
the others, eousidciinif the diilerenee 
of price. 

1 have very often known one cwt. 
of molas.ses produce three gallons; 
and, when well fermented with four 
or live pounds of mmalteii barley or 


wheat, coarsely ground, it will some¬ 
times jirodtiee a ifreatcr quantity, 
viz. three jjallons and a half to four 
^'ullons. 

Raw sugar will not ferment any 
better witli barley, and I am sure I 
have fixed the utmost it will produce 
from trial. 

The vessel should be a tube similar- 
to a maltiug-tube, covered with sacks, 
but not so as to exclude the at- 
niosphcrie air. The degree of heat 
should, at the time of putting in the 
yeast, be about ()7 or (iS deg. The 
time allowed for it to ferment should 
vary according to cireumstanees. If 
the fermentation goes oji well, you 
may commit it to the still in (imr 
days; and when you have drawn over 
tne spirit it will produce, and it tastes 
sw»‘ct, ferment it again, and it will 
yield as much, if not more than the 
first time. A.U.C. 


NO. %'.-cnYSTALin7,ATI0N OPALUAf. 

Keep the air from it, and it will 
not then crystallize. 

U.U.C.U. 


COIlllKSPONDKAX’Ji:. 

Ill inakin<(tlic leinarks which wc i»ro- 
iniMsI ill oiir last, nii Mr. ]il■ol 1 ^dlala^ 
Pani|ihlet on the Kdiicatioii ot the IVo- 
jile, we Jiace been led into a more lengl h- 
encil review of (he .siihjett tliaii we can 
comcnieiidy aironl room for in these 
pai-c.^. 'i'licywili, therefore, he.djortly 
ptihlislied ill a separate form. 

I’articularaiocatioii.s make it impos.si- 
hie for us to acknowledge the favonis of 
oiiriinmcroiis Correspomicnts thi.s week. 
W’e mast, lioweier, say to (i. A. S., that 
he has rightly appreciated the cause of our 
apjiarciit neglect. 


fommiinicatiiniH (post paid) to IieiKldrcs.wl to 
Ihu Editor, at tin; l*iil>li.sln-r>’, KNIOIIToiiJ 
LACI-:V, rrt, I*iiU-riiost('r-row, London. 

l*i lilted by U. BE.N ji,isv, Bolt-court, Fleet-street. 
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“ The more widely Science is diffused, the lietter will the Author of all things be known, niiJ 
the less will tlie people be ‘ tossed to and fro by tlie sleight of men, and cunning crailiness whereby 
they lie in wait to deceive.* ’'—Mr. Brougham. 



It is presumed that the above 
Drawinff of a Pateut Forge, to be 
used in nail-making and all other 
manufactories of iron or steel, is so 
plain as not to require any figures of 
reference. 

Its advantages are, first, a consi¬ 
derable saving in the erection of 
buildings, and cost of bellows, fuel, 
&c. &c., as, with this forge, six men 
can be employed where only four 
VOL. UJ. 


could be by those ordinarily used. 
The arms of the bellows being cir¬ 
cular, they command a steadier and 
stronger blast, and ipay be acted upon 
in front as well as the sides. The cir¬ 
cular form of the fireplace, and in 
which the fire is confined, produces 
a considerable saving in fuel; and a 
grating at the bottom of it, by ad¬ 
mitting a more free circulation of 
air, gives a quicker and better heat 
2 a 
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CUTTING OF DIAMONDS. 


10 the articles presented for fu-sion; 
and, lastly, this form also admits 
of charcoal being used, whereas, in 
an open firejilace, tMs is not prac¬ 
ticable. 

^ The combination of sulphur with 
pit-coal is so injurious to iron, 
that it is recommended to manufuc 
tHrers of iron articles to deprive it of 
this poisonous rjuality l)y coking ; 
and in forges of the present descrip> 
tion, if a portion of one quarter of 
cliarrcd wood is added to three quar¬ 
ters of charred pit-coal, the articles 
to be wrought will acquire a consi¬ 
derable degree of ductility and stout¬ 
ness, and look much finer and clearer 
on the surface than by any other mc- 
tliod. 

The ])atcntee of this forge, whose 
name and house have stood pre-cini- 
neiit for above a century in the ma¬ 
nufacture of horse-shoe nails, finds, 
by these improvements, that they 
are much enhanced in (quality and 
appearance. 

Wti understand that licences for 
the erection of these forges may lie 
obtained, with an ample description, 
at a moderate expense, from Mr. Jo¬ 
seph Spencer, Helper, near Derby. 


CUTTING OF DIAMONDS. 

For a long time, at least in Europe, 
tbe art of cutting diamonds remained 
nndisc(»vercd, and they were always 
worn roiigli us they were found. The 
diamond is so hard that no means 
were then known of altering its shape. 
In \45(i a Dutchman, LouisBcrghcr, 
of Bruges, accidentally discovered 
that by rubbing two diamonds toge¬ 
ther, a new fai'et might be given to 
them. iSince then diamonds have 
been cut and polished, and their 
beauty much increased. There are 
two t«)nns into whidi they are cut, 
and which arc distinguished by the 
names of rose diamonds and bril¬ 
liants. By either method, but more 
particularly by the latter, so much 
of the gem is cut away that it docs 
not weigh above thchidf of Us weight 
when rougli; and therefore the price 
of a cut diamond, as to a rough one, 
ill proportion to the weight ot each, 
is always double. The weight of 


diamonds is estimated in carats, 150 
of which are equal to one ounce troy. * 
The average price of rough diamonds 
is about 21. per carat, and the dif¬ 
ference In theiT price is, generally 
speaking, as the squares of their re¬ 
spective weights. According to this 
scale, a wrought diamond, 3 carats, 
is worth 72/., and one of 100 carats, 
80,000/. 

The largest diamond probably ever 
heard of is one mentioned by 1 aver- 
nier, who saw it in the possession of 
the Great Mogul. It was about the 
size of a hen’s egg, and weighed ilOO 
carats in the rou^i. It was cut in 
the rose form, and was found in Gol- 
conda, about 1550. The largest dia¬ 
mond ever brought to Europe is one 
now in the possession of the sove¬ 
reign of Russia. It weighs 195 carats, 
and was long employed as the eye of 
a Brainlnical idol. A b’reiich soldier 
discovered the value of the gem, and 
changed his religion, worshipping at 
the altar of the harbaroiio god, tliat 
he might deprive him of his splendid 
eye. At length he succeeded in snli- 
stituting a piece of glass for the dia¬ 
mond, and again became a (3iristiaii. 
He had sonic difiiculty in disposing 
of his plunder, and at length got for 
it only an inconsiderable sum. It 
was so large that nobody was able to 
purchase it. After passing through 
several hands, the Empress Catherine 
at length fixed it in the possession of 
the Russian crown, giving for it the 
sum of 90,()()()/. and a perpetual an¬ 
nuity of 1000/. This IS not a hand¬ 
some gem, comparatively. It is cut 
ill thc rose form, and is of the size of 
a pigeon’s egg. 

One of the most beautiful dia¬ 
monds ever seen is the Pitt diainoiid, 
which is a brilliant, and weighs 
rather more than 1.3(> carats. It was 
brought from India by a gentleman 
of the name of Pitt, and purchaseil 
by the Duke of Orleans, then Regent 
of France,who placed it in the crown 


* It is said, the price of diaiuoutls i.H so 
great—the smallest dilfcreiiee in weight 
making a ditference in price—(hat dia¬ 
mond merchants consult the barometer 
ill their dealings, and like to sell ouijr 
when the prc.sRarc is diminished, and ituy 
when it is iucreased. 



EQUILATERAli TRIANULE- 

of France, where it still remains. 
The celelirated I’ijjot diamoiul is now 
in London,in the possession of iMessrs. 
Kuudell au<l Bridges. 


CURIOUS PROPERTY OF THE EQUI¬ 
LATERAL TKIANGIiE. 



ff an Gfiuilnteral Triangle he in¬ 
scribed in a circle, and the radius of 
the circle, taken with u pair of com¬ 
passes, lie applied to the sides of the 
triangle, beginning in any part (for 
instance, placing one foot at 1, the 
other at 2, and so turning the eoiu- 
])a3ses over upon the periphery of 
the triangle), after a lew times, tlie 
points will invariably rest in 

Cm MAX. 


OARKNHSS NOT MATTER. 

Sir, —It aflbrds me much pleasure 
to have the opportunity of reply¬ 
ing to your (Correspondent, Mr. 
Jacob Morinc, as I cannot but think 
hc;writcs from conscientious motives; 
fur, morally speaking, as human 
nature ailmits of no greater perfec¬ 
tion than a man’s acting from con¬ 
scientious motives, what is done in 
this spirit cannot but lie well re¬ 
ceived. It does not follow, however, 
that concicutious opinions are always 
rationally right, ulthnugli it is tlie 
fuc‘t, that however ciToucous in this 
respect they may he, they c.annot be 
wrong morally, as no one will accuse 
himself or another of moral turpi¬ 
tude, in thinking that is right which 
is the contrary of what he believes is 
wrong, however much others may 
dilier from him. Now, 1 conceive 


-DARKNESS SOT MATTER. .’lo.) 

Mr. Moriiie U not as rationally right 
as he is persuaded in his own mind 
of being} and the high nutivurity he 
appeals to in his letter, N<t. 7(), 
page .‘IK!, is one among numerous 
instances wherein our own misinter¬ 
pretations are too freipumtly substi-'' 
tilted for the word of (Jod or tlie 
voice of Nature. As we are said, 
by e.\periun'ntnl proof, to ransack 
Nature for the truth, the literal ex¬ 
pression, in other cases, is proclaimed 
to he the alisoliite intention of IMty; 
whereas in both, h^ misinterpro- 
lation, error is substituted (and dif¬ 
ference of opinion proves it to he so) 
for the ahsolute fact. 

I challenge all the learned divines 
in tho world in support of the opi¬ 
nion, that darkness is not of a sub¬ 
stantive nature, nor, since the world 
began, did such an idt'a ns the mate¬ 
riality of darkness ever enter into 
the head of any philosopher what¬ 
ever. What, Ih’cii, can darkness con¬ 
sist in, hilt a luciitul allection or 
state of consciousness. Shadow, of 
conscipionce, is the same, and the 
thing perceived, when we imagine 
W(? see external shadow, is, of neces¬ 
sity, no other than a mental clfect : 
hence it is obvious that the expression, 
“ tliick darkness,which nniy he felt,’* 
is purely metaphorical larigiiug'e. 
And with not less reverence for tint 
same mitliurity, wc are not obliged 
to consoler, “ Let there, be light,” in 
other than an eipially Agurutive sense. 
For, as perception is the consequence. 
of sensation, it follows that what is 
perceived is, in all eases, of a mental 
nature only j however, from organi- 
iiation and habit, we imiy he inclined 
to think otiierwise : and as sensation 
supplies what matter can noways he 
possessed of, it were as much in vain 
to have created that whieh organi¬ 
zation creates, us it is ahsiird to sup¬ 
pose matter to he light or litininous, 
that is, similar to a state of con- 
.sciousiiess. That seeing, is not per¬ 
ceiving any thing outside of ns, is 
evUleat from the thing seen being 
what senstation consists in, and from 
its being colour, which is seen, wliich 
is not a Quality of mutter; in which 
case a universe of light or luminous 
matter could aGford no assistance 
whatever towards our discovering 
2x2 




SIIEATIIIXfi WITH LEATHER—PimUC BAROMETER. 


psli'i'niilbodies, licsulcs, did radiant 
iriatterlluw from InKlios into tlio eve, 
it proves only tliat external liodfies 
lire not seen, or tins rclieclion of 
rays would I»e useless; ami also that 
wliat is perceived is a stdisciiueut 
mental formation, after sense excite¬ 
ment has been promoted : so that 
neither externally nor internally is 
lliere any necessity for the existence 
of lii^ht in a phpical sense. 

I ho])e ftlr. Aloriuc is now con¬ 
vinced that somethin<( more rational 
and becoming was meant by inv 
paper, page 1H8, than a mere triumph 
of words at the expense of all respect 
for Avhal every one holds sacred. 

1 shall now ad<l a few ' com¬ 
ments on the remarks of a (Jorre- 
.spondent on the above-mentioned 
paper of mine, page 188, Avhich I 
should have replieri to at the time 
i>nt for its being anunyraons. That 
writer insinuates that none but wise¬ 
acres differ from Sir Isaac Newton’s 
opinions, and that, in doing so, they 
aim at ” tumbling that great philu- 
sophur from an elevation which has 
been so lonfj acconlcd to him by 
universal suffrage.” Tor my oivu 
])arl, 1 make Imld to say tlicre is 
nothing true in ” The Optics,” from 
lieginning to end, but the mathema¬ 
tical dcinonslrations of the diagrams, 
if light be nothing physi(.‘al, ami 1 
tlcfy the p(>ssibility of proof that it 
is; on the contrary, its existence, as 
such, is denied by all that reason 
ami iiidnotiou can advance, AvhicU 
afford the ow/y species of proof tlic 
nature of the subject admits of: 
and, so far from aiming at under¬ 
mining the fame of Neivton, by dif¬ 
fering with him on philosophical 
topics, if the thing were anyways 
possilile, it would be by that species 
of timid aetpiiescencc which amounts 
to the tiilsoinc consideration of his 
being an iimmicnlatu human being, 
and that science admits of no iiu- 
proYcment beyond the slate in which 
he left it. Newton ivas the greatest 
pliilosoplicr in the world in his dav; 
no individual since could say the 
same : and ivitli ten thousand times 
his knowledge, in the coming ages of 
civilissation, can more be ever said of 
any man } Could his spirit present 
itself bciure the Chair he has loft. 


comparatively unfilled until now, how 
would it smile at mistaken 
s/iips Avho hold his name in lenorem 
over the heads of all who differ from 
themselves. Would it not whisper 
tlius ;—" My friends ! knowleilge 
grows out of knowledge—do not 
unwittingly prevent it—I dill no 
more than improve on the past, and 
Avilh little or no aid from my con¬ 
temporaries—you, Avho have imineii- 
sity of aifl, pursue the same course, 
and ahvays consider our labours ini- 
proveable.” 

Yours, &e. 

T. H. Pasley. 


SIlEATHINU WITH LEATHEU. 

The Ncav York Advocate says that, 
“ on examining the stale of the 
Icatiier Avilh AA’hieh the schooner 
lili/a Avas sheathed (see page 817, 
vol. II.), after a passage to the Me¬ 
diterranean, it Avas found covered so 
thickly with liarnaelcs as to impede 
the progress of the A'essel through 
the Avatcr, and the project, therefore, 
seems to huA'c been abandoned. The 
adhcsiA'e quality of tlie leallicr natu¬ 
rally Avoiiid invite these marine suli- 
stances, but it is ascertained that no 
Avorm has been able to penetrate the 
leather; the only protection, there¬ 
fore, is against the barnacles, and avc 
believe that a coat or Iaa'o of varnisli, 
or some preparation of that nature, 
Avould prevent the barnacles adhering 
to the leather, and Avuuld introduce a 
valuable improvement: Ave trust it 
Avill not be given up.” 


PUBLIC BAROMETER. 

A Correspondent of the “ Man¬ 
chester Courier” thus introduces to 
the public an ingenious proposal for 
" a Public Barometer.” 

" ‘ Have you seen the barometer to¬ 
day?’” isaquestion ym/Mcwf/j/asked, 
and to me it indicates an incrcusing 
interest in science, characteristic of 
the progressiA'e iiuproveinent of tlie 
age —siicli an inquiry avus but sclslom 
heard iii the days of our boyhood. 
It i.s, however, u question connected 
Avith a subject that has been hitherto 
much neglected, although, as every 



IIKKT-ROOT bL'«:AU. 


rcflccliiig iiniid know?, one of very 
considerable importunco—to the con’- 
valcsceiit as to tlie invidiil—to the 
merchant and the mariner as to the 
cultivator of the soil. 

“ It will be cnouji;U for my present 
purpose to assume the utility of the 
barometer as a means of dctcrminiii!*' 
the state of the almospimrc : in 
order to render it subservient to 
the purposes of science, frc(picnt 
and regular observations should be 
made and rcjfistered, and such rci'is- 
tcr should be kept in every principal 
part of the kingdom. AVhat would 
tend so much to facilitate such oli- 
servulions, and to aceommodatc the 
public, as the erection of a Whecl- 
llarometer in the most frequented 
lart of the town, and iii a situation 
ike that of the public clocks, to be 
readily seen by every passenger. It 
will not be necessary here to point 
out the comparative merits of the 
different mo<ies of construction of 
barometers; it is obvious that every 
ii.scful purpose would bt*. atiswcre*! 
by the wheel-barometer im the scale 
wbiclil nro])osc, provided that the 
mercurial column be of a sufiicient 
area, and that the connexion hct>veen 
the column and the indc.x be of such 
a material as is least likely to be af¬ 
fected by almus|>hcrical changes. 

“ Tlie expense of fitting up such an 
instrument would be trifling; and as 
1 believe nothing of the kind exists, 
iMaiiclicster may have the opportu¬ 
nity of setting an example which 
would doubtless be followed by the 
spirited inhabitants of other towns. 
I i;epeat it, the iu'commodatioii to 
the: public woidd be considerable, 
and the multiplied observations could 
mit fail materially to contribute to 
the cause of science, the march of 
mind, and conse({uentIy to pro.nute 
the accommodations of men.” 


nEET-ROOT SUGAR. 

Sir, —As your (’orrespondent 
“ S. E.” ill Part 13th of the Mecha¬ 
nics' Magazine, expresses his desire 
for any information respecting the 
proper " process for obtaining Su¬ 
gar from Red Beet-Root,” I will 
with pleasure give the few parttcu- 


33; 

lars which 1 received from the man 
who coiulncls llie ///»! miumbK'tory 
estalilishcd in rrancc. 1 regret, 
liowover, to add. that, from my im- 
lorfccl acquaintance with the Frcm-li 
aiiguagc, my account must be iv-'' 
ceivi'd as doubtful, though 1 believi’, 
in the principal points it is correct. 
The beet-root is first well seraped, 
and wlien perfectly clean, is placetl 
in a wooden groove, about twelve 
inches long; at one end of wbicli 
turns a broad wootleu wheel, covered 
with short iron spikes; and on the 
opposite end of the groove is closely 
fitted a plug of wood, which is pushed 
by hand against the beet-root, the 
iron-spikeil wheel ul the same time 
turning round, and ifriulually re¬ 
ducing the root to a pulp. A (rough 
placed iiumediutciy under receives 
the. pulp, which is then mL\cd with 
onickliinc, to destroy the acidity, 
'riie pulp is next boiled over a slow 
fire, never oxeceding a certain beat. 
This last process is repcateil two or 
three times, while an attendant skims 
off the impiiriti(‘s which rise at top. 
'I'he pulp is, I believe, next separated 
from the saccliarinc juice by strain¬ 
ing it in wire sieves; it is tiicu ]Mit 
into large stone jars, and left in an 
airy place to i-ool. Tliis produces 
the. coarse bnwvn sugar, which is 
afterwards relined by the usual 
process. 

S. li. has understood, tliat “ four¬ 
teen pounds weight of beet-root pro¬ 
duced one pound of raw .sugar;” 
but I think my informant told me, 
that the proportion was “ fiveponnils 
of raw sugar to one hundred jionnds 
of licct-root.” 

The process of reducing the I’oot 
to a pulp seemed to me mmcctissarily 
slow, as there arc but two grooves, 
fittcil each with one root at a time. 
A little simple machinery might 
easily be inaile to work twenty nr 
thirty groove.s ; and the same wheel, 
or a narrel, somewhat like that of an 
organ, u'ould just as easily pound 
the increased nuinbcr to a pulp, as 
the present contrivance dues only 
two roots. 

Trusting, Sir, that you will be so 
good as to C.XCUSC the errors which I 
have most prolmbly made in this at¬ 
tempt at description, and that I have 
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at least shtnvu yo\ir Corrcspomlcnt 
itiy wish, if not iny ability, to com¬ 
ply with his request, 

1 rcmaiti, Sir, 

Your very humble servant, 

T. R. 

r«»rn wall, Feb. 3(1, 1825. 

P.S. 'J'hc iih(j\c manufactory is 
near the- Palace of (lhantbnip, the 
residence of (hmiit (Ibuptal, whose 
l>ermist.ion 1 obtained to visit it. 


n.MLWAYS. 

Sir, —I am very .sorry to say tlial 
f find myself ({uitnas great a “novice” 
as <J. lY,, page 2()!1, and so much a 
“ lliorough-piicetl practical man,” 
that 1 never can admit, upon any 
terms short of cotnjilete, demonstru- 
fioii, that the same power which is 
c.\pcuded in producing an ellecl 
(•(jual to 1 wilt, without alteration 
or increase, jiroduce an ort'ect equal 
to 20, much less that it will pro- 
ihioe an ludlmited effeet. 

In page 2.‘f!l of your AlugaKine 
is tlie following passage : — “ Se¬ 
condly, setting aside the resistance 
of the air, Ihe very same amount of 
constant force which impels a ear on 
a railway at two miles an liour would 
impel it at ten or twenty miles an 
hour, if an extra force were em- 
]>l()yed at first to overcome the in¬ 
ertia of the ear and generate the re¬ 
quired velocity.” This I deny, and 
on the following grounds ;— 

A little before," on the same page, 
is the following passage :—“ First, 
it follows, froih this law, that (ah- 
straeting the resistance of the air) 
if a car were set in motion on a level 
raihvay, with a constant force greater 
in any degree than is reipiircd t(» 
overcome, its friction, the car would 
proceed with a motion continually 
accelerated, like a falling body acted 
upon by the force of gravitation.”— 
lids 1 admit; it is conformable to 
tlie experiment of Mr. Professor 
Viitcc. 1 am likewise aware that, 
when a weight is uniformli/ raised by 
a machine, the pressure on that 
muehine is eipial to the weight, let 
it rise at what velocity it will; but 
it is obvious the fnsior the weiglit 
rises the fa.ster the machine must 


move to continue to balance the 
weiftht. 

iSnpposc, then, as in page '24a, 
that the friction of the car is just 
c<|ual to f)0 pounds hung over a 
pulley at the end of the plane on 
which the car is to move, the moving 
force and the resistance are in equi¬ 
librium, and the car remains at rest; 
but, if 10 pounds be added to^ the’ 
90 pounds, we have a moving force 
equal to ItX) pounds, and a resist¬ 
ance equal to 90 pounds; our weight 
will now begin to move our car, and 
in the first second it will move 
through 10 3-19 inches (see (Ire- 
gory’s Mechanics) ; but, for the sake 
of round mmihcrs, we \vill siqipose 
a heavy body, by the force of gra¬ 
vity, to descend through 190 inches 
in the first second, in which case our 
weight will descend through 10 inches 
in that time ; in the next second our 
Weight descends 30 inches; in tlie 
third 50 inelics, and so on j the spaces 
increasing in e.vactly the same ratio 
as if the weight fell freely. Now 
we know the weight, if left to itself, 
would have descended through 190 
inches in the first,second, but it has 
only descended through 10 inches; 
a force has, therefore, acted on it 
siifiicient to make it de.scrihe 180 
inches in a second, with a uniformly 
accelerated motion; for it has coun¬ 
teracted so much of its weight (see 
ihicy. Brit. art. Machinery). Our 
expenditure of force in' the first 
second will, therefore, be rcpresenteil 
by 180 X 100 = I80i>0. nirsning 
our calculations by the same rule, 
our expenditure of force in the first 
two seconds will be represented by 
1(X) pounds, moved thmugh 720 
inches, =■ 720(X). Deducting the 
force employed in the first second, 
we have 54000 to represent the force 
we have expended in the second 
second of time. Proceeding in the 
same way, we fitid, iu the hrst three 
seconds, wc have expended a force 
•= 100 pounds moved through Ui'JO 
inches *= 162000; deducting the sum 
of the forces expended in the two 
first seconds, we have 90000 to repre¬ 
sent our expenditure of force during 
the third secom! only: wc see, there¬ 
fore, that the force expended upon 
the friction of our car, for wc have 
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as_ yd considered nothing hut the 
friction, increases in the same rjjtio 
as the velocity increases, that is, con¬ 
sidering our velocity as 1 in the 
lirst second, our force may likewise 
be represented hy I ; in the next 
second our velocity is 3, and so is our 
force expended during that seeuiid. 
Indeed, the jjreat Snieaton, its long 
ago as April, I77(i, demonstrated 
to the Royal Society, that “ the ui(“- 
chanic power, which must of neces¬ 
sity be employed in giving difierent 
degrees of velocity to the name body, 
must he as the square of tliat velo¬ 
city.” 

iiCt ns view this matter in another 
light. Our car, then, the friction of 
which is equal to 90 ponnd^ luing 
over a pulley, is standing still on our 
railway; we now apply a moving 
fowc l»y means of machinery equal 
to loo pounds, and we hiipposc lliis 
force capahle of moving at any velo¬ 
city. \Ve may compare tlic amount 
of this force in equal times, by 
merely multiplying it by the space 
passed through: in the hrst second 
It moves our ear from a state of rest 
through ten inches; at the end of 
tills time it is moving with a velocity 
which, without any new impulse, 
would carry it through twenty inches 
ill the next second. Our force must 
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now move at the rale of twenty 
inches in this second merely to keep 
up with the car; hut us we' suppose 
our force an accelerating one, it will 
not only keep up with the car, hut 
will roiitiuiic to priiui upon it as. 
strongly as it did during the first se¬ 
cond : this will cause it to describe 
thirty inches in the second second 
of time; and hy the same rule, oiir 
power still acting on the resistance 
will cause the car to move through 
fifty inches in the third second; and 
our cx[>cuditure of force may he 
comparatively represcnte<l as fol¬ 
lows :—I'or the first second it is 1<)() 
]iuimds moved through ten iiielies.- 
I (MH) pounds moved through one inch; 
for the next second it is KHlx.'U) 
.■i(K)(); and for the third. His 100x T)*) 
-5(MHI pounds moicd tliroiigli one 
inch. 

Now', let ns see, aecovdliig to lliis 
calculation, w hat comparative power, 
aecording to the velocity, the stcaiii- 
coacli, iiientioned in pugc'ilj, w'ill 
require. NVe will lake the rcsisUincc 
of the air aecording to the estimate 
there given, and suppose it equal to 
two and a quarter pounds, at four 
miles an hour; this, with 100 pounds 
for friction, as is there allowed, will 
he represented hy 


102 lbs. moved through 4 iniles:^ 4()K lbs. moved through one mile in one hour. 
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= 630 

1U<J 

H 

= 872 

120 

12 

=* 1440 

137 

16 

=2192 

158 

20 

=.3160 


Of which la.«t niinihcr iXKK) pounds 
have been expended on halaucing the 
fr 'u-lum ttUux; and yet the writer of 
the article alluded to has the hardi¬ 
hood to assert, “ that, speaking 
practically, it would cost no more to 
command a vcl(K*.ity of twenty miles 
an hour on a railway, than a velocity 
of one;” and, in page 239, he 
“ thinks it right to say, that the con¬ 
clusions heha.s announced are strictly 
eonforiiialile to experiments made hy 
Mnee and Coulomb!” Now, Sir, is 
it fair to call a man " wrong-headed ” 
and “ dogmatical” for denying ab¬ 
surdities like this? But the writer 
indulges in expressions, in page 245, 


which, to say the least of Ihein, arc 
uiicoiirleoua and uncalled for. I'or 
my part, 1 am c,S8entially a practical 
man, and am jirond, very jiroiid, of 
belonging to so usid'ul a portion of 
siK'icty—to a portion which could 
claim among its meiuhers a SmcHton 
and a Watt, who were entirely prac¬ 
tical men, and who have done as 
much for their country as .my • T tlic 
theoretical mechanicians ii has ever 
produced. At the same time, I must 
take this opportunity of expressing 
the profonud respect I ctilertsun for 
tlie gofxl tlierwctical student; I look 
upon him as a fellow'lahourcr in the 
same cause to which my own labours 
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arc devoted, but in a much hij^her 
department. Were I asked to de¬ 
scribe such a man, I should say, he 
was a philosopher whose pliilan- 
Ihropy incited, and the power of 
whose mind enabled, him to discover 
the laws which govern the most ab¬ 
struse operations of Nature, and ap¬ 
ply them to the improvement of the 
arts of life; I should say, he was one 
who was studiously careful never to 
offer the practical Juan a rule of the 
truth of which he was in the least 
doubtful, or which truth he was un¬ 
able to demonstrate; and 1 should 
ad<l that 1 was at all times his most 
sincere admirer. 

S. y. (a younfj Engineer.) 


A DOUBLE-BARREL MORTAR. 



Sir,— -Having noticed, in the dis¬ 
charge of pieces of artillery, how 
much power is lost in producing re¬ 
coil, which indicates similar loss, al¬ 
though there may be no recoil, I 
send you the plan of a Mortar, the 
principle of which is, to obtain all 
the propelling power possible from 
a given (piantity of powder. The 
figure prefixed snows, at one view, 
a longitudinal section of the machine, 
consisting of two calibres, a shell in 
each, the reduced space between for 
a salvage-cartridge, with the touch- 
hole ill the ueck'which connects the 
two cylinders. The charge being 
double that of a single mortar, there 
seems no reason for imagining any 
explosive power would be lost; but, 
on the other hand, if what produces 
the recoil, in ordinary cases of single 
barrels, in this be emeient on the op¬ 
posite shot, the impulse will be 
greater on each shot from an oqiial 
charge. The operation of forcinif 
the cartridge in wiiJ clean the neck 
of the mortar; time, and perhaps 
ammuuhiQn, may he gamed, and the 


execution not only doubled, at least, 
hut when two shot or sheila strike the 
same object at the same time, the 
effect will he greater than from ten 
striking the same, with intervals of 
time between. 

I am. Sir, 

Your obedient servant, 

a D. Y. 


THE OPTICAL QUESTION. 

Sib,— ^Your Correspondent, " A 
Much-amused and Constant Reader,” 
at page 315, No. 70, vol. iii. says— 
“ An object 5 feet in height, &c. 
would be reduced to the thirty-second 
part of oue-eighth of an inch, or 
rather l-5280lh part of 5 feet.” 

ITiis assertion is not correct: the 
same object would be reduced to 
1-264th part of an inch, or 1 -15840th 
part of 6 feet. The two rays would 
form the two sides of an isosceles 
triangle, the perpendicular of which 
is .3 miles, and the base 5 feet. If 
wc take a point in the perpendicular 
one foot from the vertex of the tri¬ 
angle, through which point, if wc 
wc draw a liiic parallel to the base, 
tills line will be 1 •264 th part of an 
inch in length. By similar triangles 
we have this proportion:—As 3 miles, 

or 15840 feet: 5 :: 1 : of a foot, 

or of an inch; which, reduced, 

is one part of an inch. 

Wc do not here imagine that your 
Correspondent is ignorant of what 
has been stated. Must of your scien¬ 
tific readers wish to see, without 
doubt, on what grounds such calcu¬ 
lations arc made. 

I am. Sir, yours, &c. 

Joseph Hall. 

Harpurhey, Feb. 12th, 1825. 


BUCHANAN’S CAPILLARY STEAM 
ENGINE. 

We inserted in a former Number 
(page 50, vol. iii.) the Report of the 
progress of a Capillary StcamEngine, 
mveutedby aDr.Buchanan, of Ame¬ 
rica. The following notice of one 
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prartiral appliration of it wc extract 
from a Louisville (Kcutm-ky) Paper, 
of the 21st Decemlicr :— 

“ Wc are gratified to hear that Dr. 
Buchanuu has succeeded in propel¬ 
ling a boat by the application of his 
newly-iiiveiitcd generator. On Sun¬ 
day last she ranVivc or six miles up 
the river, anil returned with a mini her 
of gentlemen, wlio seemed much 
])1eascd with its operation. The ad¬ 
vantages which it is considered to 
possess over boilers now in use, are 


:ifil 

economy in the. cost, a consideralilc 
saving of fncl,^ lightness, tlie space 
which it occupies, and entire safety 
against accidents resulting from the 
bursting of the boiler j advantages 
which, combined, cannot fiul to in- 
troiliiee it into general use. The 
boiler weighs aiiout live hundred 
pounds. Wc understand the Dr. 
intends applying it to propelling 
carriages on hiiiil, in which he fecl.s 
coutident it will be eniinently suc¬ 
cessful,” 


THE BALANCE QUESTION. 



Sm,—I am induced to write to 
voiir useful and widely spread pub¬ 
lication, ill order to set at rest the 
Balance Question, as stated at ]iagc 
224. Neither of the explanations 
given byG.B. or the Young Engi¬ 
neer, appear to me to convey any 
sort of proof, or assign any cause, 
for the singular property mentioiicd 
by C. D. The explanation proposed 
bji Mr. 0. Eagland is right in prin¬ 
ciple, and the tone and manner he 
has'.adopted is the best way, in my 
opinion, to call forth the expJaiia- 
tioHs or opinions of others. 1 will 
endeavour, as far as my humble abi¬ 
lities will allow me, to prove the pro¬ 
perty in question. 

Deserlption. 

Let AB represent tJic beam, H and D 
tlie scales, and suppose a jiersoii in the 
scale, II, was kept in eqnilUuio by a 
weight in the scale, D; now, if the jier- 
.soii III the scale, H, pushes upwards at 
the point, G, between the fulcrum, C, 
and extremity of the arm, A, he will pro¬ 
trude the scale in an oblique dii-ection, 
as, suppose, GK; then draw KF narallel 
to HA, and produce CA to F; then the 
cH’ect [inxluced hy the scale mil be the 


.same as if it was hung |ici-petidicular 
from r, and die prc|Niudcraiicy of the 
iiian’-s weight i.s iiicimsed in protiortioii 
of CK tot A. 

Now, again, to pi-ovc the assertion, 
when the scale i.s prevented from being 
thrust out of a |H.‘r|R‘iidicular position. 
Let HG represent the foiax: exerted hy 
tliemaii agaiustG: then, hy the rc.solu- 
tion of forces, it will he resolved into tlic 
two, HA, AG; but AGis in the dircetinn 
of the bairn, therefore it can have no 
effect ill turning it about its centre; 
hence AH i.s the dhm foice, and HG : 
AH ;; radius ; sine of the angle IfGA, 
or the oblique force i.s to the direct ftirce 
as radius is to tlie sine of the angle HGA. 

The foregoing is drawn up in ra¬ 
ther a hast^ manner; hut if it should 
he not ouitc iutelligihlc to any of 
your readers, I will ciidcuvoiir in any 
Iiitiirc Numlier to be more explicit, 
as far as my time will allow me. 

1 remain. Sir, 

Yours respectfully, 

(lEORGK GnsennY. 

4 , Philip-street, Kiiigsland-road. 


Sib,—O n reading Number of 

the Medmnki' Mapiizine, I thought 
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that 0, D.’s ol)9emtion on “the 
Property of the Bnlnnce” n’as not 
perfectly correct, and that the effect 
produced must depend on what part 
of the beam the operator’s hand is 
applied to. Upon inakinj' the cx- 
])crinient, I find, first, that if a 
person placed in tlic scale, A, and 
balanccii by wcij>ht3 in the other 
8<!alc, apply a repulsive force any- 
where to that part of the beam de- 
noininated 11, tliat the sealc prepon¬ 
derates in \vhich the operator stands, 
ns stated by U. 1).; but, secondly, 
if the force be applied to any part of 
(I, that it will have a contrary effect; 
and, thirdly, that if the force be up- 
]»lied exactly on that spot from which 
the scale. A, is suspended (or the 
scale D, if the two scales are at an 


espial distance from the fulcrum), 
no effect will be produced. 

I am. Sir, 

Yours respectfully, 

J. B. 


STEAM NAVIG.VTION. 

Sir, — In my letter, page 161, ■ 
vol. HI. there is a nuincrical error; 
the fourth term of the analogy, stated 
to he 2.94, should be 5.8S. lly pro- 
cecding_with this, us directed, we 
have V5.SH + 6=2.425 + 6 = 8.425 = 
miles = the vessel’s velocity from 
the effect of the wiml and’ steam 
acting together. 'I’lie following ge¬ 
neral theorem is deduced from the 
reasoning in my ahove-meuliomnl 
letter :— 


X tVj- 

^ .F 




()x2()_£ 
■ “ 200 “ 




^ 5.88 + 6 = 2.125 + 6 = 8 . 125 , Jus. 


in which V = the vessel's velo¬ 
city b; steam, F = a number pro¬ 
portional to the force whicli gene¬ 
rates the said velocity, and W = 
the wind’s velocity. In the above, 
F is = W«; hut this can only happen 
when the wind and steam act with 
equal fotce; but, as the steam does 
not always act with the same power, 
F is a variable quantity. However, 
as the pressure of steam is or may 
he indicated by a barometrical tulic, 
I hope, with the aid of experiments, 
to pursue this interesting subject, 
and will, in a future letter, explain 
the method by which I propose to 
find the value of F when the steam 
acts with a different force froin the 
wind. In the meantime I shall feel 
much obliged, Mr. Editor, if voursclf 
or any Correspondent will inform me 
what instruments have been invented 
to measure the velocity of the wind, 
and where they may he purchased, 
or information obtained respecting 
Uicm. I beg to observe how neiwly 
1). Screw’s luiswcr and mine in this 
cmc hgrcc, (vide his letter, page 290, 
vol. III.) His answer is 8.4852 milo.s, 
and mine is 8.425; hut his theorem 
cannot hokl good when much steam 
is used in a light wind : for instance. 


if the boat were impelled by steam 
alone 8.8 knots, and a breeze spring 
im, moving at the rate of 8.7 knots, 
D. Screw’s theorem would give some. 
increase of velocity to the boat from 
the effect of this breeze, which would 
he manifestly impossible, for, in 
such a case, the steam moves the 
boat faster than the wind that fol¬ 
lows her. I certainly do not know 
how much or how little velocitv 1). 
Screw would ascribe to the boat from 
the action of a breeze moving 8,7 
knots; but it is clear that some would 
he produced if such a breeze acted 
alone on the vessel; therefore l)t S.’s 
theorem would show some increase, 
wliich being impossible, the theorem 
cannot he gemraUi/ right. My theo¬ 
rem, in such a case, would give a less 
velocity than 8.8; for that part of 
it which represents the velocity of 
the boat produced by the wind act¬ 
ing with the steam'(in this case), 
would he a negutive quanfUi/, and 
which would actually he the case in 
praetiee ; for, were a commander of 
a steam-boat to set his sails when 
the steam impelled the boat 'faster 
than the wind followed her, he would 
have a I>ack-saii, and produce a re¬ 
tarding and not an accelerating force: 
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tins, however, he wouhl he well 
enough aware of without trying the 
experiineiu. 

I remain, Sir, 

Your very obedieiit servant, 
Pad OLKWlfEEL ^YIND-AN U-STEAM. 

P-S-—I give the above theorem but 
as a near iipproxiniutiou to the 
the truth; for, when W — V- is a 
jM'.Hive (|uantUy, a deduction must 
be made. 


IjONDON 1MPROVE.MENT.H. 

Sir,— As a ron.stant roiwlcr of your 
valiialilu work, iIh- Mtwliunivs’ Mof'iizinr, 

I pcrcche several remarks audobserva- 
lious on tlie [iu|)rovement.s of London ; 
some executed, s<*me iiu-onteinphition— 
one liking one thing, and one anotiter. 
Now, Sir^ you will very much iililiire me 
by allowing me spare to say what 1 .should 
like • and if the nliole or any part of it 
can be executed, I shall feel myself in 
duty hound ever to |)rav, &c. &c. 

I take it to be vciy rlear, tliat sliould 
the popniatinn continue to iucrea.se in 
this great ini-tropolis for a few years 
longer, tlic business in it cannot be car¬ 
ried on but at a very great risk of life, 
and iitcunveiiicucc to liis Majesty’s sub¬ 
jects, unless many important alterations 
are made in our public ilioit>iighfHiv.s. 
Ought we not, therefore, to embrace 
the opimrtunity tor iinpixivcment which 
now oiier.s, when our trade, romiucrcc, 
and manufactures, are Hourishiug in ail 
parts, and money at so low an interest ? 

I should like, however, in the fir.st 
place, that all puhlic works, or works 
for public benefit, should be made known 
to the public before tlie plans are iictcd 
on, as by so doitii^ some fool or other, 
niiknowii to the wise men at the^hcad of 
those concerns, might possibly imin-ove 
upon them; and if Imdidso, he should 
be proiwrly rewarded. 1 must, inoi-e- 
orer, say, that if improveiueiits are to be 
made, they should be such a.s may be 
useM and henefieial for ages to come. 

I like the intention of removing Flcet- 
inarket, and, as it is said, oiienin|( a 
Way to the nortli of Ixrndon; 1 also like 
the suggestion of opeinug a road to 
Tottenham-court-road. Nor do 1 dis¬ 
like opeinug a way from Covcntry-sticct 
to Holboni, as suggested by one of 
your Correspoudeuts; hut, above all, I 
should like a nearer way from Coveidry- 
street into tlic City, and a commodious 
way too, so that the courtiers may drive, 
from the west to cast, and calculate on 
the time they have to retrin, which now 
they cannot do, on account of the many 
obstructions they are liable to in the 
Strand, Fleet-sttoct, and Ludgatc-hilL 


w()3 

To do the thing as I should like, it must, 

I .supjinsc, be a Oovermiieiit coiicevn, be- 
giimmg in Ooveutiy-sireet, and ending 
at Tcumle-bar, or, still better, at Cheap- 
side, 'nie line 1 sli-all point out between 
Coveiitry-s treet and Temple-bar, touches 
that (leseriptiou of property in general 
which would be mnen hnpioved % such 
an audcrtakiiig. The loss of that imr- 
tioii given up to the puhlie would, in a 
very few years, Iw rcgiiiiied by the ad- 
rniieed rents such a line of street would 
yield to the proprietors; while a great 
portion would iiuinediately udvanec in 
value from 20 to fid per cent., without 
putting the owners to any other than the. 
expense of a more elegant front; other 
poitioii.i of it would pay fnim5U to UiU 
per cent, in advance, taking into the ac¬ 
count the iuetvused value of the ground 
for building. I shall hegin by setting 
bark the whole line of hoii.'-es on the 
south side of Covenlry-stvect, Hay- 
market, about twelve feet, more or less; 
then make way into la'ieester-squaix-, 
passing along tlic north .side to iieur- 
slrcet; widen thesoitth side, and more 
.so the cast end; proceed on to St. Alav- 
tin’s-lane, and thence cross Ikdfordbury 
to Henrietta-street, Covent-gardeu. I 
should like much to set back the whole, 
of the soutli side of tliis latter street, as 
far as the south-east corner of the mar¬ 
ket, for the purpose of more inaiket- 
ixxnn. 1 would then make my way to 
York-stivet, cross Hrydyes-.street (I be¬ 
lieve 1 Goiilu pass on witboiit upsetting 
the News press-ollleej, and dash thnmgii 
White Hurt-yard to Wycli-street, wliicit 
1 would wideu by taking down the whole 
line of houses on the south side, and tar- 
ther improve by rebuildiiig the whole of 
the nortli side. I leave you here, unless 
you are disposed to make a thoroiiith 
good job of It ; and if so, we will begin 
^iu, commencing at Essex-street. Let 
all tlie houses from thence to 'J'cinple- 
bar l)C put liack in a line with the Iiouses 
on tlic west side of Essex-strect. When 
you are at 'iVmplc-bar, clear that all 
away, or so alter it as to widen botli the 
carnage and foot ways. (There may he 
a gate constructed, it tlierc iuu.st be one, 
somewhat on a drop plan.) I want next, 
from this 8[N)t, a view of that iiohiu 
struetuic and national >iniainciit, Kt. 
Paul’s Cathedral; but to do this I iiiii.st 
have tlie skirts oR the lawyers’ coat, liy 
touching on the avenues of the 'I'eniple. 
I will not, however, attempt to toneli 
the 'rcmple itself, as there are so many 
queer upper stories theie, but go to St. 
llride's Chnrcli in a straight line, setting 
back the whole of the houses on tlio 
south side of Flcet-sireet. Eeyoiid St. 
Bride’s, 1 would iiNo set liack all the 
hniKses in a siraight line up to St. Paul’s 
Chiirdi-yard, in a line with the hnust's 
on the south side of the Chnrcli-yard. 
From tlieuce we go to the north side of 
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Fleet-Street, ronmicuciiiK at St. Dhu- 
f tan’s Church; and as a li)s.s of j)ropcrty 
given II)) to the public on the sorth side, 
reguiii a valuable part, by bringing the 
line of houses fonvard into the present 
public road. Go on in this way, as oc¬ 
casion ntay require, until you come near 
St. Paul’s Chureli-yard; then down with 
and rebuild, some yards farther back, 
a few houses at the top of liUdgate-hill, 
on the north .side; set back also, or clear 
away, all the houstsou tin* north .side of 
St. Paul’s Church-yard to Paterno.ster- 
row. Do then as you like here, not for¬ 
getting to niakc a way tlirough to the 
new Post Onice, leaving a good o|)ening 
to St. Paul’s, for ( do not like to hare 
this noble ))i]e of building .so hemmed in. 

Now, Mr. Kditnr, if you will not al¬ 
low Jiie all this, begin at least in Fleet- 
street, after leaving Temple-bar com- 
l>lete, and at Salisbury-cunrt end, com- 
luciice widening onwards to St. Paul’s. 

1 think 1 have here |)ointed out the 
best Hue of way from the west to the 
east into the li'eart of the City; but 
llicre is another way of aecommishing 
the .sniiic object, which is worth men¬ 
tioning. It woidd not, indeed, be so pa¬ 
latable to the i)eo|de of Fleet-street and 
Jiudgatc-bill; 1 should be upset too by 
the wigsineu, and, in my way, stand a 
rbance of getting into Newgate ; but if 
1 could ))a<s the tornier, the latter I 
sliniild not so niuch^und, as 1 .seem dis¬ 
posed to |)ass over Fleet-nmrket on a 
tiiinn|ilial urcliw'ay, and take a Hying 
leap to St. Paul’s, and |)ossibly knock 
down ill that flight the spire of i.udgatc. 

Kitber of tliesc improvements would 
be worihy of this wealthy natiuii, add to 
tlic coiiveiiieiiee of its trade and com¬ 
merce, lessen its expense l»y a quicker 
dispatch of business, save many a life 
from ail untimely end, give an elegance 
to the town, anil unfold one or mure of 
its greatest ornaments. 

The [.egislators can find ways and 
means for any thing they wish; 1 should 
think they inVht look into some eoriicr 
of unelaimed dividend-, or otlierwise, to 
aceomplish something like tliis. 

'Die new street railed Regent-street, 
and this jirojeeled street, would make a 
enmical sort of crooked '1', which, as tlie 
tirst letter of my name, I subscribe. 

'F. 


AMERtCAK CtlTIiERY. 

The Newbury Port *Herahl says— 
“ Wc have seen some sneoiincus of 
iineoiniuonly nice and iii^eiiioiis 
workmanship and tneehntiieai skill, 
made by Mr. Nathaniel Perkins, of 
this town. They consist of a pair 
of scissors, t’ompjele in all their 
parts, and of jierfeet construction and 


finish, precisely one inch in length; 
and, what is more curious still, ano¬ 
ther pair of scissors, equally com¬ 
plete and of equal finish with the 
first, but onlv Ihrce-tmlhs of an inch 
in Icmvth. These last have a steel 
tn" mid an ivory bodkin of the same 
length with them, to match, 'flic 
wh()Ic set being, when shown to us, 
contained iu a needle-book of ap¬ 
propriate dimensions, formed one of 
the most beautiful collection of mi¬ 
niature workmanship imaginable. 
Wc recollect seeing a card of Rogers, 
the ISheflield manufacturer, whose 
penknives and other fine cutlery are 
so celebrated, in which mention is 
made of a pair of scissors of his 
manufacture, weighing only half a 
grain, as agreaf curiosity. The scis¬ 
sors made by Mr. Perkins arc a still 
greuler curiosity, as they weigh less 
than half a gram. Mr. Perkins ap¬ 
pears to hai'c a large share of the 
inccliauical talent of his family, and 
is highly deserving of encourage¬ 
ment.” 


I’RESEUVATION OF M.S.nnLE. 

A wa.sh for tlie Preservation of 
Alarblc has been recently invented 
by Messrs, (larnicr and Co. of Paris, 
which is already very generally 
adopted iu that capital, ft secures 
purity and solidity of the marble 
from the attacks of moisture and of 
saltpetre, and is calculated to become 
a clieap and useful substitute for 
pajicr-hangiugs and paint, being as 
ivell suited fur the interior. It is as 
wliite as marble, ami also capable of 
reeciviijg fresco paintings. Thcran- 
cients are said to hare used sorue- 
tliiiig of this description, as manjf of 
the iniildings in Pompeii were found 
covered with a thin white coat; and 
if such an invention was necessary 
ill such a climate os that of Italy, u 
is doubly so in such a latitude as 
Paris. 


PERPETUAI. MOTION. 

Sir, —Reading in your Mechanics’ 
JMagazine an account lieaded, ‘'Ano¬ 
ther Perpetual Motion Imposture,” 
I beg to inform yon that a Scotsman, 
innch marked with the sniall-pox, 
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and whose name, aceordinpf to his 
handbills, wns Adunis, about two 
years since, exhibited, for ci/'ht or 
nine days, his pretended perpetual 
motion at this place, and, I believe, 
took the natives in for lifty or sixty 
pounds. Accident, however, led to 
a discovery of the imposture. A 
gentleman, viewing' the machine, 
took hold of the wheel or trundle, 
and lifted it up a little, which I sup¬ 
pose disengaged the wheels that con¬ 
nected the hidden machinery in the 
plinth, and immediately he heard a 
sound similar to that of a watch 
when the spring is running down ; 
the Scotsman was in great auger, 
and directly put the' wheel into its 
proper position, and the machine 
again went round as before. The 
circumstance was mentioned to an 
intelligent person, who determined 
to find out and expose the imposture, 
and took with him a friend to view 
the machine; they seated themselves 
one on each side the table upon 
which the machine was placed; they 
then took hold of the whcf'l and 
trundle, lifted them up a little; there 
being some play or liberty in the 
pivots, directly the hidden spring 
began to run (wwn. They continuetl 
to hold the machine in spite of the 
endeavours of the Scotsman to pre¬ 
vent them. When the spring had 
run down, they placed the machine 
again on the tabic, and offered the 
Scotsman fifty pounds if it could 
then set itself gouig. Alas! notwith¬ 
standing his Angering and pushing, 
it remained motionless. A constable 
was sent for, the impostor went 
befote a magistrate, and there signed 
a paper confessing his perpetual 
motion to he a cheat. He was 
suffered to go at large upon pro¬ 
mising to leave the town, i am con¬ 
fident, from the description, that he 
is the same person aUiulcd to hy 
your Correspondent. 

To prevent others from being de¬ 
luded and cheated l)y this impostor, 
is my motive for making this com¬ 
munication. 

1 am. Sir, 

Your obedient servant, 

A Well-wisher. 

Stroudwaler. 


COMBINATION LOCK SECURITY. 

Sir,— Agreeable to your wi.shes, 
I send you a sketch and descrip¬ 
tion of a Horizontal Comhinalion 
Lock Security, for door and other 
locks, of my invention. 

1 am. Sir, &c. 

Your obedient servant, 

G. M. H-N, 

Lieutenant, Royal Navy. 

Kxeter, Ang. 31, 1824. 
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trodttcing intT a keyhole, anil forinod as 
a licrew at the uthur. 11 is a ciieular 
pieceofiiV}!! or bnuis, having at one cud 
a sriuarc shoulder, of about tvv<j-thirds of 
an inch square, and ubimt a tliird or half 
an inch thirkncs.s; on the circular part, 
a screw is to be made, of five or siic 
threads, close up to the shoulder, hi 
the centre of this piece, 11, form a cor- 
res])ondiiig thread to the screw A, quite 
through. C i.s a eircutar plate, iron or 
lirasH, of the same thickness as iJic shoul¬ 
der of 11; in tlic centre of C a square is 
cut ihrouL'h, to-fit ea-sily over the shoul¬ 
der, II. 1> is !' small piece of iron, half 
an ineli projection, fixed in, and just be¬ 
neath the centre of one of the squares of 
the aperture in C. On the oppu.sitc side 
make three holes, quite through, on a 
parallel with the ciicle of C, about the 
sl/e of a crow (juill; call the.se holes li, 
K is a conical piece of iron or brass, of 
about two-thirds of an inch long, Hat r.t 
the ends, alunit an inch diameter at its 
base, and its small end agreeable to tlio 
si/.e of the diameter of tlie eombiiiatioii 
lock, to be applieil to this end. At the 
base and eeiitro of piece F, torin a I'or- 
iTspoiidiiig screw to the screw of 11, suf- 
ticienlly deep to make the shoulder or 
base of F enme close against the shoulder 
11. At the siiialLetid of F, and centrical, 
form a screw orifiee, corresponding to 
the screw end of any coinbinalion lock 
you mean to use fur the purpose. 'I'lic 
eumiuoii eombiuatloii lucks now in gene¬ 
ral use will ujiply to tins piir|)Ose, hy 
taking away (he eiid-pieec from tiio 
screw, and having a har-holt made 
longer, as I shall hereafter luentioii. 'I'lic 
mode in which this horixoiital eombiiia¬ 
tioii liK'k security will apply, is thus 

Frm’ecd with AllCl), as specified in 
my Lock Security, inserted in your Num¬ 
ber 4(>; tlie liase end of tlii.s conical 
l»icce, F, in the jiresent sketch, is then 
to lie screwed on bi II, tiglit against tin: 
piece C. Having fi.xed your letters or 
figures of your combination luck to your 
fancy, screw into your small end of piece 
K tlie .screw of vuur eombination lock: 
and so contrive ihis screw, when sereweil 
tight in its place, to bring the bar-bolt 
upnerniost, and in a line with one of the 
holes, K; and let this bar-bolt be of such 
a length, when the eombUiaiion lock is 
drawn nut for unlocking, that the end 
of this bolt shall lift up clear, and disen¬ 
gage itself from the hole, E, and the cir¬ 
cular plate, C. 

In unlocking this security, there will 
never be aiiy'neee.ssity for iinserewing 
your combination lock from your piece, 
F, unless for the jmrposc of altering 
your combhiatioii letters or figures, oh 
sus|)ecthig your combination to heknown; 
you need only to unscrew F from It, when 
the bolt is withdrawn. The machinery is 
taken off or a|)plicd in three pieces only, 
when once fitted to the dour or ciiest 'yuu 


may have occasion for its use. 1 have 
not represented the combination lock as 
a section, hut os applied, with four coiu- 
biiiation rings, to the section of iny ma- 
cbliiery, iii the position of locked, with 
tlie piece, A, trausversed, as in a key¬ 
hole. The dotted lines, G, represent the 
key-liolu, and U as part of the luck. 


INQUIRY. 

NO. 101. —llKFB.ACTINfi TELESCOPES. 

Sir,— I liavc lately ynreliasod a 
rcfraetiiiiv telescope of considerable 
power; it shows most distinctly the 
rin^ and some of the satellites, belts 
and satellites of Jupiter, &c.; but my 
astoiiisliineiit is great in turning the 
tube to the planet Venus, whose 
figure is scarcely distinguished, beings 
involved in prismatic colours. 

Will any of your Correspondents 
point out the c.xplanation, and if the 
failure is to be attributed to a defect 
in the instrument ? 

I am. Sir, yours, &c. 

Theodore. 


ANSWER TO INQUIRY. 

STE.UI PIPE JOINTS. (P. 11!, VOIi. !i.) 

.‘?iii,~Ill reply to the inquiry of your 
Correspondent I. T., from l-leiilcy-oii- 
Tliames, respecting Steam Pipe Joints, 
1 have to intoini liiiu, that T have found 
Me-srs. Parker and \Vjatts’ lloiiiaii c<‘- 
mciit ail excellent one for the end-joints 
of iron pipes for water, as the tbllowing 
account will fully show:—In Hcccinbcr, 
181)4, I bought the house which I then, 
and for many years before, had Hied in, 
with the extensive jirciui.scs attached to 
them, at Itriilport Harbour, in Uivset- 
sliire. At first 1 obtained my supply of 
fresh water from a well about 20 tcet, 
the water from which was pumped up 
into arc'ervoir, that would contain from 
Hi to 2U liog.sheads. From the bottom of 
tlii.s reservoir it was coiivcjed to iny 
house and a iicighhnurtiig one, distant 
about 1)00 feet, tliroiigli wood pipes, the 
greater part of whieli were laid ni loose 
sand, blit a little way below the surfime. 
From Ibis last, or some other cause, 
there wa.s a frequent Iciiliing in the pipes, 
which occasioned a good deal of incon¬ 
venience and cx|)ciise in taking up and 
rcpaiiiug, mid made me anxious to get 
something that would .-mswer better. I 
had seen, near Neath, in Wales, that 
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Iron pipes were nsrd in rai>iii}{ water 
from some pf the coal-mi lies; 1 there¬ 
fore determined on tryiiif'lron insteail 
of wood) and made ap[)licution to Mr. 
J. I’riec, tlie manager of tlie Neath Abbey 
Iron Works, for what 1 wanted, and, by 
his recommendation, I got from tiioso 
works the tiuanlity of iron pipes I needed, 
ofthree-ineh bore. I ordered at the.same 
time for two ladies, my intimate friends 
and neighbours, who were snpplie«l at 
their liousc with water from a spring at 
adistaiiee, eouecyed through wood pipes, 
and who liad been subject to tiie same 
inconveiiienrc that i had long felt, three 
or four ljundred feet more. My order 
for both was for part sidgot and fanei’t, 
and part ttancli pipes; out were 1 to do 
auythingof the sort again, I sliuuldhavc 
all llunch pipes, as they are much more 
easily taken up or shitted. Air. Price’s 
directions were, tirst, to mix a (luantity 
pf white lead with linseed oil lottieCon-' 
sistenee of thin paste, and to lay a coat¬ 
ing of tills with a paint-brush on the in¬ 
side of the faucet end, and the outside of 
the spigot end. iluiiie narrow slips of 
.canvas, covered on both sides with the 
same substance, were then ordered to be 
carefully jmt round in the sjiigot end of 
the pipe (ni the same way as is done with 
bmwn paper to tap a cask), and the 
spigot end carefully screwed into the 
faucet end. In order to drive them to- 
getlier as tight as possible, he farther di¬ 
rected, that a piece of wood, sharpest at 
one end, of about six feet Jong, should 
be stuck into the ground, so that a man 
eoiikl get a good pnrehase on the end of 
the pipe oiiposih*, into which the man 
witli a sleelge was to driic tlie jiicce of 
wood, wliich the person using it was to 
keep as tight to the iron as possible, as 
the iiipc itself, if struck, is liable to 
break. With respect to the flanebes, Mr. 
Price diieeted that a sort of round hciiip 
gasket should be made, of a diameter 
larger than the l>ore of the pipes, and 
tiiatit sliould l)c wellcoveml on all sides 
with white lead and oil. The tlauch ends 
wcri; to have a coating of the suiiic wliite 
lead.* The gasket was then put between 
the two ilahclies, and held in its place by 
a lx>y with a piece of twine, to wliich the 
gasket had iK-eii previously susiicnded, 
till Uie Handies had been brought toge¬ 
ther aud tlmroughly secured by four 
screws and nuts. Mr. Price was so 
obliging as to send me a spigot and 
faucet pipe, aud two tluncli pil>cs, put 
togethei' for patterns. Alter iwiviiig 
the whole, 1 was raucli at a Ios.s what 
class ot workmen to cinjiloy in laying the 
pipe.?, as nothing of tlie -sort had ever 
then been seen orheardof, to my know¬ 
ledge, ill that part of the country. t)ii 
consideration, 1 fixed on a common 
country cai-penter, of the name of George 
Swallield, of the little villi^e ot llollicii- 
liamptoii, and a working stoiie-masoii, 


of the same description ('riwmas Kve- 
rett), of the little village of Sbi|itoii 
Gorge, botli near at hand, and ordered 
tlieni to come willi their men to do the 
work. I fixed on them, as I had often 
employed tliein to do things they bad 
never seen or done before, and 1 had al¬ 
ways found they cairfully tollowed my 
directions. 'I'licy began tlie work, as 
well as 1 can recollect, in the early part 
of December, 180,’>, and laid down almiit 
ten or a do/cii pipes, cliiefly under my 
constant iiispcrUon. 1 then had llie 
lower end of tlie la-st pipe (ilugged, and 
let ill the water, and I was much ideased 
to find all niiitti tight. 1 tlicii uiivcti‘d 
tlieiii to lay down twenty or thirty pijjes 
ill the same way, very carefully, but I 
was very little with them myself while 
they wei'e about tlie job. On again plug¬ 
ging the lower pi|ic, aud filliug all with 
water, I wa.s disappointed to find that 
the pipes leaked iii many places. I 
blameu the two master-woikmen 1 laid 
employed with having been negligent, 
and inattentive to the orders I hail given 
them; but they both assui-ed me tliat .such 
liad not been the case. I then directed 
tliat the piiies should be taken ii|> again, 
and meant to have filled eaeli pipe with 
water, as soon as well Axed, to pi on; 
it. As tills, however, would have been 
very troulilesomet and would iiave taken 
up much time, tlie mason, Kverett, said 
he was sure he could .stop all the leaks 
witli Homan cement, as he had u.scd it 
frequently agaiu.st liot and cold water, 
and found it to set and harden well in 
Imtli. lie rcfcrrcd particularly lo a ]>icce 
of work of this kind, whicli be had exe¬ 
cuted for an intimate friend of iiiino, 
who lived about two miles trom me, and 
who, he was sure, had still some of tho 
cement by him. 1 had never at that time 
heard of the article, but sent Kverett to 
my friend to state niy difllciiUy, and to 
borrow wliathe needed. 'I'lii.i he kindly 
supplied him with. I now made the men 
scrape off carefully all the white lead, as 
Kverett said the cement would nut ad- 
hei-e to paiiic. A luting of the eeim'iit 
was then carefully put itmiul every end- 
joint ; and as there were here and tiieiv 
a few Miiall lioles aud defcelivc ]>laces in 
some of liie pipes, a luting was put 
round those also. In alxiiit two hours 
after the pipes had been all thu.s repaired, 
they were a^u filled withwater,aiidl had 
tlie pleasure to find them all (|uite tight. 
'I'hc whole line was then carefully laid 
down hi the manner before-menlioiied, 
and a luting of the cc^nient nut on over 
every end-joint and visible defect. 'I'he 
end of the lower pine was then plugged, 
and the whole line filled with watei. nnd 
all was found quite tight. The work was 
AiiUhcd on Christinas Kve, IbO.I. 

Finding in the lead pipes in the house 
some little leaks, Swallield, the carpen¬ 
ter, carefully lianiniered the edges ot the 
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places where the leaks were together, 
and put a lutinii' of the cement round the 
lead pine, to which it adhered tirmly. 
The leaks were now quite .stopped, and 
from that time till tlie present hour the 
work hies not co.st one penny in repairs. 
The water rises from the iron pi])es 
about eight feet in the house. 

A few year.s since, a partner in the 
house of Messrs. I’arker and Wyatt 
iiaving called on me, 1 directed the 
ground to be opened, to show liiiti a few 
lengths of the pipe, and on examining 
the cement luting, we found it apparently 
as hard as .stone. Some years after, 1 
opened the ground a few Icn^hs to show 
a friend, wlio wiis about a similar work, 
and the pipes and lutings were found in 
tlie same state us before. 

On a first trial to use the water, it 
was found of the colour of rusty iron, 
and had a metallic taste. As I had some¬ 
where read or heard that lime would pu¬ 
rify water, 1 ordered a bushel of uii- 
sliiked clialk-Ume to l>e tlirowii into the 
i-esenoir when full of water; and when 
it was quite slaked, that tlic mixture 
should be well stirred together. The 
pipes were tlien filled with it, ami after 
reinainiiig sonic time, the water was 
run otf. b'ur a few days, or a week after, 
the water liad a milky appeanuice and 
the taste of lime; but these peciiliarities 
soon went off, the water became pure 
and excellent, and it lias been since con¬ 
stantly used at table, for tea, for wa.sli- 
iiig. brewing botli strong and (able, beer, 
and every other domestic pin'po.se; for 
all which it lias been found to aii.swcr 
well, althongli the well is not two hun- 
diTd yards from the sea at high water. 
The soil is wlial is called a yellow fox 
mould earth, on a bottom of lime-stone 
mixed with the same sort of earth, and 
the ton of the well is not twenty feet 
from tlic level of high water springtides. 

In the spring of the year 1806,1 super¬ 
intended the laying down of the pipes for 
the two beforc-uiciitloiied ladies; the 
siune persons were employed, and tlie 
pijx'sanswereil as well as mine. Shortly 
alter, u professional friend, who wished 
to liavc water conveyed to tlie houses of 
two of his clients, one from a distance of 
upwards of two thousand feet, and the 
otiier between one and two thoii.sand 
feet, procured at niyrecoinmeiidatioii the 
requisite |)i|.H'S from the same place, and 
employed the mason, Kveix'tt, to do the 
work, which lia.s also answered well. I 
wa= afterwards applied to by the steward 
of a iiobLeiiiaii, icsidcnt about eighteen 
miles from niy then house,for infurmatioit 
on the subject. This person luui got 
ready for his Lordship about five thou¬ 
sand feet of pi|lb on the spot where it 
was to be used, and at his request I en¬ 
gaged the carpenter, Swalllcid, to go and 
do tlie work, which he accoalpli.^hed 


most satisfactorily, it has continued 
ever since to answer well. 

It must be for the consideration of 
your Corre.spondent from Henley-on- 
Thames, whether the same substance 
may be etfectual against the power of 
.steam on the end-joints of iron piMs. 
Possibly, if a thin hide, well soaked in 
water, could be passed twice round the 
lutings very caremlly, without shaking 
or eraekiug the cement, and tlicn se- 
rnred on each end of the liide by several 
turns of a small cord tightly fastened, it 
inigiit prove an additional security. 

I have gone more fully into the matter 
than 1 otherwise should have done, in 
the hope that, from the very extensive 
circulation of the MecAauics' Magazine, 
it might afford some useful hint to some 
of its numerous readers. Should it prove 
so to any of that useful class in particu¬ 
lar, for whose advantage it is clnefly in¬ 
tended, it would give me great pleasure. 
[ am. Sir, 

Your obedient humble servant, 

H. U. W.AY. 

fi, Montpelier, Bath, Nov. 20,1B24. 

N. B. Since writing the above, it has 
occuried to me that,alKmt the year 1806, 
I wrote to Messrs. Parker and Wyatts, 
tliat [ had used their eement in the way 
before-mentioned, and that I gave them 
the iiiforniatioH with a view to their 
making any use they might tliink to their 
(^vantage. It is, therefore, not un¬ 
likely that their cement may now be ge¬ 
nerally used for such purposes, though 
1 am not aware of having seen it, except 
in the foregoing instances. 
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Dr. John’s Paper in our next. 
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DR. JOHN’S APPARATUS FOR DECOMPOSING POTASSIUAI. 



SiK,—In a former Nnmber of your 
juMily popular wrtrk, 1 ob.scrvcd a query 
on the be»t method of prucurinit Potas- 
siiiiii, and I hoped, long ere this, to see 
it an.swcrcd. 

About fourteen years since, 1 pub¬ 
lished a paper on tlie subject, ticeoiupa- 
iiied witli an engraving of the apparatus, 
in Tilloeh’s Philosophical Magazine; and 
I am informed, tliat the greatest qtian- 
tity of potassifim now pivp.ared for side 
is supplied from an apparatus of this de¬ 
scription, under the direction of a gen¬ 
tleman who at that period assisted me 
ill making my experiments. It is at tliis 
day sold in the shops at eight ])eiicc jier 
graiii, hciiig at the rate of sivUen pm/ids 

VQlit 111 . 


sterling per ounce Troy! or al out four 
times the price of gold. 

As an encouragement to others to per- 
.severe ill these pursuits, 1 sh.all he cx- 
eused in saying, that the publication of 
this paper gained for its aiitlior an in¬ 
troduction to the Iciuliiig scicritifii; men 
in the United States of America; and 
that the potassium obtained in tlie expe¬ 
riments descrilK'd, w.ts carried by me to 
that eoiiiitryin the follow! tig year, where 
1 had the pleasure of ezliibitiiig this cu¬ 
rious substance to a great ntiu-ber of per¬ 
sons who had no previous knowledge of 
it but by report. 1 liad also the good for¬ 
tune to'carry some of it to Calcutta. I 
believe, the first person in America who 
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li/l) J)R. JOKN’S apparatus for nUCOMPUSINMi POTASSIUM, 


obraiiicd ])otus>iiiin, and who was iii- 
(liici’d to liialii'till-iitlciiipt after steinii 
some of iiiiiie, was Judf'c ('oii|mt, of 
IViiiisylvaiiia—a I'etillcinaii 
well known for his seientiiic pursuits, 
as also ill Iieinp; the translator of the 
Laws III .liistinian, and stauiliiif'in some 
reialluiisliiii to the amiahlc and philoso¬ 
phic Dr. lVie.stlei, 

I liiwe uniiiteiiliiinally dexiateil from 
tlie of this coniiiiiioieatioii; I 

shall iiuweoiiriiie nnsclf to tlic suhslaiiee 
Ilf the iiaper Iieloie-inennoiied, anil pre¬ 
fix a (Iraiviiiu' of the appanitiis, in the 
liope of .stiiTiiic; up [through your fxteii- 
.siieiy cirealateil JimritalJ some of your 
readers to fresh iiiipiiries on ihrs truly 
interest iiig snhjeet, 

i'hirly ill (he jear 1810, wisliini' to dc- 
eoiiiiio.-e potash with the bent guii-bar- 
lel, as was then done at the Uotal IniVti- 
tiiiionin laoidon, and not enjoying tlie 
anijile resources of its cxeelleiit Professor 
o1 Chciiiisiiy, Mr, fnow Sirj ]liini|thry 
Davy, it hceauie :i desidcratimi to con- 
striii i an iijipai atiis wliieh slionld serve 
lor the repetition of the experiment, in¬ 
stead of entliiig it in pieces, as hy the 
iiieliiod hitheito in use. 

nesrvlptiou of the ^iji/iaratus. 

1 proenred an old gun-barrel, which 
cost me alioiil two shillings ; one cud of 
it was curved, so as to correspond with 
till' si/e ot the furnace to lie employed ; 
the siraigbt portion was bent so ns toin- 
eline a little, and then cut off witbiii an 
iiieli or two of the eiirvcd portion, to 
wliicb it w!is afterwards mtide to fit air- 
tiidit b^ agroniidjoint, VViihiu the junc¬ 
tion [ introduced a thin iron tube, vvldeli 
serves to receive the ])ota.ssinni just as it 
eiiM’rgcs from the fitriiacc, thereby af¬ 
fording facility for removing it, and ob¬ 
viating waste. 'I’o the other end of the 
nirved portion is ground a shot t tube of 
iion, a .oimW hole only being left for 
eoinninniealion between it and the bent 
part of I he a]>paratns; its upper part was 
tiirnished with aground iron stopiier, to 
be eniphiyed at the, end of the process. 
'J'lie Inrnace 1 used was constructed of 
the eoiuiiioii black lead erueihles, about 
eight inches in diameter; the lire was 
urged to its proper degree of intensity 
hy a pair of double bellows, 3ti inches 
by 14. 

Method of using the Appm atns. 

Previous to the commencement of the 
operation, the curved piece is to be se- 
|Kiratcd from the rest, and covered with 
a luting of 8tourbridge clay and chopiied 
straw, sutBeieuily diluted to be applied, 
in successive layers, with a conimoii 

t iailiter’s tool, taKiiig caie that each coat 
le dry before another be added, other¬ 
wise the lute will fall off in the experi ■ 
inent, and the iron be melted. The 
ntrred piece of barrel i.s nc-xt to he filled 


with clean iron turnings, obtained with¬ 
out the use of water, which would per¬ 
haps allogether prevent success in at- 
tempthig the decomposition of the alkali. 
The long straight piece is now to he 
Jiiined to it (^having placed the small 
thin tube within it]; at the end of the 
straight jiait I generally a(ti.xed a stop¬ 
cock, and to it, by means of a cork, a 
bent glass tube, which passes into a enp 
of oil placed on the ground, and thus 
catting oif all cninmunieation betw'i'eii 
the ban el and the e.xterual air on this 
.side. At tlie oppositi- end, the smaller 
straight tube is to he ])ut on; and now 
the tire should he gradually raised till 
the iron turniugs are seen, through the 
.small hole, of a white heal. No thiie 
should be lust in briugiug this lesser tube 
to a red lieat, vvhieli i.s done my iiietuis 
of ail auxiliary tire ajinlied to it. 'I'he 
potass is nowto he gradually introduced, 
and as fast as it melts, and pas.ses down 
on tlie turnings, is to he siippUcd suc- 
ce.s.sively, till the quantity intended for 
the process he spent, when the ironstop- 
ver should be put in, and a lillle of the 
nting applied, to ]irevent the ])o.ssibihty 
of the access of air: the stop-coek must 
now also he' turned, or the oil would 
ru.sli up, and eiidaiiger both the product 
and the «>|H'rator. If the process has 
gone on well, hydrogen Aas will lie 
evolved in great abundance ft-om the end 
of the glass tube in the oil, and not nn- 
fre:)iiently containing potassium in .soln- 
tiuii, whieJi takes lire of itself in tlie air, 
atfording a jdcasing appearance. 'Ihe 
lire may now be removed, and the appa¬ 
ratus suffered to coid. If the experiment 
he successful, the potassium will be found 
ill and about the thin iron tube, which, 
on the opening of the apparatus, slionld 
he ])lungcd into naphtlia, and what more 
is about the sides of tlie ban el shoiiht he 
expeditiously collected for the same pni- 
puse. 1 should have mentioned that it 
IS neee.ssary to keen the straight part of 
the barrel as colli as possible by wet 
cloths. 

Remarks on the Process. 

Ill niy 6rst attempt I iditaincd tvvonty 
grains of the metalloid ; in tlie last, from 
an apparatus wliich I liad used twelve 
times, I collected 140 grains from eleven 
drachms Tmy of the alkali. :My next 
object was to siibstiiiitc, it possible, Ihe 
cvimmou caustic potass {kali /mrum, or 
lapis infernatis), which is sold at an 
eighth of the price of the pure potass, 
and which, u|) to this time, had been 
always employed. In a subsequent cx- 
puriinciit twelve drachms yielded the 
extraordinary product of 170 grains. 

Having a wish to obtain sodium, as 
well as pqtasshim, but not succeeding 
with caustic soda alone, I employed two 
drachms of soda with six of imtash, and 
obtained si.\ty grains of a beautiful eoiii- 
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poiiiid, nearly lliiid, and of a brilliant 
lirstre, resembling' quieksilver; it au- 
peareu of the same siiecific gravity as tiic 
iiaiihthain wliieh it stood susiieiuled. 

Ill aiiotlier experiment, in wliieh I 
used one drachm of soda to seven of 
}iotass (the proportion, 1 beiieve, then 
used by the pnsent Sir II. Davy); from 
ten drariiiiis of tlie mixed alkalies I pro¬ 
cured 150 grains of the mixed metal loids, 
rt'semhling quieksilver, hut with thisdif- 
feience timt it floated on the uajditlia. 

Should any of your more scientifie 
readers wish to consult the original 
paper, it may he seen in the Pliilusophi- 
eal Muga/itie for ItflU, vol. xxxv, ji. d2i. 

I have m-n induced to submit the above 
remarks to stimulate others, I was 
greatly indebted at the time to a good 
workman for my appaiatiis, and am 
fully scn.sible hoiv miieh improvements 
ill science depend on tlie artisan as an 
auxiliary; and 1 am delighted,to think 
that, through your steady and successful 
laiioui's, the ineehauie is likely to hecoine 
not only a scieiititie workman, but, i be¬ 
lieve, a better man, 

I am, Sir, 

Ouc of your earliest Subscribers, 

Wm.Joiins, M.D.F.L.S. 
Manchester, 14, Uxford-road. 

Descfiption of the Piute. 

A, the tube for the jiotass, or notass- 
bolder. Wlieii tlic fire within the fur¬ 
nace is nearly at its projicr heiglit, a 
quantity of burning charcoal should be 
ap])lied to this part to biiiig it to a red 
heat. 

li, an iron stonper, to be put into the 
end ot A, at tlie termination of the 
proeexs. 

C, the iron turnings, over which the 
potass piussiiig i.s converted into pot- 
a.s.simii. 

I), the place for the lire, to be made of 
eliiircoal, above and below the bent part 
of the gnii-liarrel. 

I<)^ section of the grate. 

l',\ the pipe entering helnw the grate, 
and euiiueeted with a pair of double 
belUiws. 

(J, stiuight nortloii of the gun-barrel. 

11, a thill tulie, to be introduced within 
the joint of tlie bent and straight por¬ 
tions to collect the pioduet. 

J, a glass tube. 

K, a brass .stop-cock. 

L, a cup of oil. 

Al, the bent barrel, covered with lute. 


MR. COUBETT’S stove. 

Sir, —Having heard mention lately 
of a novel kind of .Stove, recom¬ 
mended by Mr. Cohbett, in liis 
Hr»htfr, in hl.s itsual imlfing style, 


I bad the ciiriosiiy to call at his shop, 
a few days affo, to see one, and now 
heir leave, tbyongb the inetlinm of 
your useful miscellany, to otler my 
observations and opinion on this 
Transatlantic piece of eirelicnce (sfl 
far surjiiissiiiir all the powers of .lohn 
Bull’s ooneeptions and inventions in 
that line), lest any of your readers 
may be ileceivcd by that Indurative 
writer’s Idandislimeiits. 

Tirst, I am told that this slovc 
vyasoriginally invented iiy Dr. Frank- 
liii to bum wood; for whieh puriio.su 
it appears to be more partieulurly 
adapted. But how the Auierieaiis 
perform their eookiiur (if they do 
eook with such stoves) is to me inex- 
plieable : in fact, as p cooking appa¬ 
ratus, it is eoiuplctcly out of the 
question, having’ no eouvenieuec 
either for roastinir, boiliuir, liakiiig;, 
or stewinid. Next, us a parlour-stove, 
it has a heavy, eliuusy, stupid ap- 
pearuiiee, with sides or ehi'eks pro- 
jcelirig into the room, and a larire 
filthy hearth or botluni-phite (jiro- 
jeeliii^ also), whieh, from its con¬ 
struction, must be always dirty, as 
the lire is made in a ree('s.s on this 
hearth, without bars to keeji it tog-e¬ 
ther ; it is, eonsc(|ueiit]y, unlit to 
liurn coal. Mr. C. boasts of the 
heat emitted by this stove; 1 eannot 
sec hut that our reivister stoves are 
equally as favourubic to propel heat, 
whilst, for eonvciiicuce or elcgaiiee, 
it has uo claim whatever eompured 
with them, nor will it admit of sueli 
variations in pattern, style, or ilesifdus. 
Althouidh Mr. Cohhett's stove, too, 
may he niudu to burn eoul by piueiii<c 
a body, with bars, vvilhiii the reee.xs, 
yet it will never lie fit to ajipcar in a 
/fentlcman’s parlour, diiiinid ordraw- 
ing;-ruom ; nor will all Air. O.’s 
rhetoric ever hriiijr his Jonulhun into 
tfencral use in Kiiffland, unless he 
can turn back the national taste a 
century ; for so fur hack, at least, 1 
dale this modern antique. 

I am. Sir, 

Your very humble servant, 

T. J. 


[We have, as recommended by 
our (,'orrespondent, paid a visit to 
this new wonder of Mr. Cobbett’s, 
2 n 2 



norAUZATION OF WEIOTITS AND MEASrRKS. 


and came away with precisely llic 
same opinion ot' it. Let iis con-'idcr, 
hesicles, the expense of tliis proposed 
revo/iilioii in our firesides. “ A com¬ 
mon stoxe,” says I\Ir. (J. “made from 
my model, and such as i.s on the 
first floor at Fleet-.slreet, costs four 
jfuineas : a smaller one, surdi as in 
the shop in Fleet-street, costs three 
pounds ten shilliu,i(s/*—“They may 
he phu’cd to any chimney almuiy built. 
Ymi may take away the firc-Imx in a 
parlour," and put ii]) one of these in 
an hour.” ^^'s, you may ; hut you 
have ^vhat that lirc-box cost you to 
add to the expense of the new stove, 
and your only fjain, on the other 
side, will he a very little more heat 
(even that will he "douhtful, if your 
old stove is a rcifister one), for 
w hich you will have utterly sacrificed 
what has h(‘en always consi<!ercd 
amoii}? the chief recommendations 
of ail English fireside—cleanliness, 
elegance, and coincnience.— Edit.] 


EQUALIZATION OF WEIGHTS AND 
MEASUIIE.S. 

Sir — 'f am requested hy the Kulc- 
jMaiuifaeturcrs of JJirmmgham to 
write to you for information, through 
the meilium of your Magazine, as 
to wliethcr the Act for llcgulating 
the Standard Measures of the (loun- 
Iry will atieet the length of ilule.s; 
viz. tlu! one, tw’o, and three feet Car- 
])enters’ and other llulcs ? And to 
inform what is meant by the Iinjieriul 
Rod, and wliut the expense of it 
Avould be ? 

I am. Sir, 

Vour obedient servant, 

Robert Bowell. 

Jiirniinghnin, Jan. 27, 1825. 


There, is no doubt that the new 
Act will aifect the length of Carpen¬ 
ters' Rules, as well as all other 
standards of measuremeut in use 
throughout the country. 

The first section of the Act enacts, 
that “ from and after the 1st day of 
May, 1835, the straight line or dis¬ 
tance betw'ccn the centres of the two 
points in the gold studs in the 


straight brass rod, now in the cus¬ 
tody of the Clerk of the House of 
Commons, whereon the words and 
figures, ‘ Standard yard, 1760,’ are 
engraved, shall be, and the same is 
hereby declarcil to he, the original 
and genuine standard of that mea¬ 
sure of length or lineal extension 
called a yard; and that the same 
straight line or distance between the 
centres of the said two jioints in the 
said gold studs in the siud brass rod, 
the brass being at the temperature of 
63 degrees by I''ahrcnlieit’s thermo- 
inetcr, shall lie and is hereby deno¬ 
minated the ‘ Imperial standard 
yard,’ and shall he, and is hereby 
declared to be, the limit or only 
standard measure of extension, 
w'hcrefrorn or wherelty all the mea¬ 
sures of e.xtension whatsoever, whe¬ 
ther the same be lineal, superficial, 
or solid, .shall be derived, computed, 
and ascertained; and that all mea¬ 
sures of length shall be taken in 
])arts or multiples, or certain propor¬ 
tions of the said standard yard; and 
that l-.‘lrd part of the said standard 
yard shall be a foot, and the twelfth 
part of such foot shall be an inch,’’ 
&e. &c. 

The “ standard yard” here re¬ 
ferred to is declared farther to be 
])reeiscly analogous to a certain iniw- 
riuhk natural standard, which is thus 
described (section in.):— 

“ And whereas it has been ascer¬ 
tained hy the Commissioners ap¬ 
pointed, &e. that the said yard, 
when compared with a pendulum vi¬ 
brating seconds of mean time in the 
latitude of Tmndon, and a vacuiipi at 
the level of the sea, is in the propor¬ 
tion of 36 inches to 3.‘) inches, and 
one thousand three hundred and 
ninety-three teii-thousandth parts of 
an incu.” 

By section 12, the .lustlccs of the 
Peace of every county, riding, Ac, 
and the Magistrates of every city, 
town, &c. are ordered, within si.v 
calendar mouths after the passing of 
the Act, to procure, for the use of 
their respective jurisdictions, a mo¬ 
del of the said standard of lengtli, 
and each of the parts and multiples 
thereof, &c. 

It is farther enacted, by section 15, 
that from and after the’ said 1st of 
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JMay, 1825, '‘allroiitrai-ts, bara^ains, 
saleii, and dealing, >\'hero no spe¬ 
cial !i;(rccineiit shiJl be uiimIc to the 
contrary, sluill be dceincdf taken, 
and continued to be made and liad, 
according to tin; staiulard ivci^hls 
and measures ascertained by tliis 
Act.” And I»y section Id, that it 
“ may be lawful for any pev.son or per¬ 
sons to buy and sell (roods and mer- 
ebaudise by any weifrlits or measures 
estiddished cither by local custom, 
or founded on special agreement, 
provided alvoays, that, in order tliat 
tlie ratio or proportion wbicli all 
such incasiircs and weights shall 
bear to the standard weights and 
measures establislie,d by this Act, 
shall be and becoine a nlatter of 
common notoriety, the ratio or pro¬ 
portion which all such customary 
measures and weights shall bear to 
the said standard weights and mea¬ 
sures shall be painted or marked upon 
all such customary zoeights and mea¬ 
sures respectively." 

The Lords Commissioners of the 
Trca.sury are finally directed to cause 

accurate tables” to be “ prepared 
and published,” “ shmving the pro¬ 
portions between the weights ainl 
measures heretofore in use, and the 
weights and measures now esta¬ 
blished, with such other conversions 
of weights ami measures as the said 
(Commissioners may deem to be ne¬ 
cessary.” 

It now appears, however, that nei¬ 
ther the models required to be trans¬ 
mitted to the different counties, 
citice, &c. nor the tables ordered to 
be prepared and published by the 
Logds of the Treasury, can be got 
in readiness by the time the Act ^vas 
appointed to come into operation, 
namely, the 1st of May next; and 
that the general etpializatitm of 
weights and measures thus ordained 
will therefore require to be post¬ 
poned for (probably) another twelve- 
month. 

A Mr. Giitteridge, of the E.xcise, 
has in the meanwhile commenced 
the publication of a “ .Set of Tables 
of afl the measures of capacity used, 
generally and provincially, within 
the dominions, at home and abroad, 
of the 13ritish Empire, as collected 


by orders of (lovermnent; and the 
nine, ale, iri.di, and ll'iuchchtcr 
measures, actually shown in Impe¬ 
rial measure, as rcqviircd by Act of 
Parliament ; together with a varl'M-y 
of other tables upon the name sub¬ 
ject.” 

The first set of these tables, being 
all that is yet publislu’d, is now lic- 
fore, us. it includes tables of ccpia- 
li/ution and conversion from Ihig- 
lisb wine gallon, English ale, Irish 
liquid, and English Winchester mea¬ 
sures, to the Imperial slaudard. 'I'he. 
system on which these tallies has 
been constructed is very plain and 
perspicuous; and, from the strong 
manner in which they are n'com- 
mended for practical use, by several 
imlividuals of scientific eminence, iiy 
whom they have been examined, n c. 
doiilit nut that the comjnitations are 
of corresponding ai’curacy. 

For the liettcr information of om* 
Correspondents, “ the llule-Manii- 
facturers of Birmingham,” and of 
our readers in general, we shall (‘x- 
tract from Mr. (Initcridgc’s book 
what he entitles, ” The Kationah* of 
the Imperial .System — 

‘'Take a pendulum wliicli will \i- 
bratu seconds in London, on a le\cl 
of the sea in a vacunin ; divide all 
that part thereof which Tu’s lietwecii 
the axis of suspension and the emitre. 
of oscillation into .‘lill,.'!!!.'! equal 
parts; then will ten thousand of 
these parts be an imperial inch, 
twelve whereof make a foot, and 
thirty-six whereof make a yard. 

“ Take a eiihe of one such inch of 
distilled water, at ofteinperaliire 
by Fahrenheit’s tlierniometer; h‘l, 
tliis be weighed by any widght, and 
let sueli weight be divideil into 
252,4.58 equal parts ; then will one 
thousand of such parts he a 'Proy 
grain, and seven thousand of thcsi*. 
grains will be a pound avi.irdupois, 
the operation having been performed 
ill air. Tc*n pounds such as those 
mentioned of distilled water, at (»2” 
of temperature, will be a gallon, 
which gallon will contain two hun¬ 
dred and seventy-seven cubic inches, 
and two hundred and seventy-four 
one - thousandth parts of another 
cubic inch.”— Edit. 
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RAW AND ROILED EGOS. 

Sir, —The other ni^ht, on rctiirn- 
injf from tlie toils of the day, I felt 
inclined to step into a coUcc-room to 
take a little refreshment. I entered 
a box where a iminber of persons 
were disputing about a problem in 
mechanics. The ariyumcnts upon 
both sidc.s appeared to me the most 
foolish and unsatisfactory 1 had ever 
licanl. After a great many pro’s 
and con’s, I was very politely ashed to 
give my opinion, which, in my stam¬ 
mering way, I did not hesitate to do; 
but it was so much at variance with 
the. ica-ciip philosophers on both sides, 
that my ears were instantly assailed, 
not, indeed, with blo\vs, lint with a 
sound not unlike the buzzing of 
borncLs, “ when plundering herds 
assail their like;” and in the uproar 
I could distinctly hear the word 

Sfolsmnii” repeatedly echoed. But 
to the point in disputiL It appears 
that one, of these gentlemen (a dis¬ 
ciple of Epionnis, t presumed, rather 
than a follower of Plato or Archi¬ 
medes) had btmght some eggx !— 
tlu'y were laid upon the table, and, 
for u’ant of better employment (for 
tlierc w'ere plenty of books in the 
room) amused himself with whirling 
round an egg ! ! upon its side. This 
he found attended with considerable 
diflioulty, for he coidd not make it 
revolve above three or four times; 
but, after they were boiled, he made 
the grand discovery that it whirled 
round with case, the number of re¬ 
volutions increasing us the force. 
The cause of this disparity was the 
ease in dispute. When once I hear 
what your readers have to say about 
it, I will given you my opinion. 

I am, Sir, 

Your obedient servant, 

Nicol Dixon. 
Red Lion-strcct, Clerkenwell. 


LONDON READING ROOMS AND 
LIHRAIIIES. 

^ Sir, —I tlunk your Correspondent, 
Keysoe, (p. .309, vol. iii.) will find 
what he ivants in the London Insti¬ 
tution, Moorfields, as there he will 
meet with an cJccellciit library, and 


have access to it from, I believe, 
eight in the morning until eleven 
at night, and he will have the benefit 
also of all the prineipal daily papers, 
with the periodicals. This, I think, 
will suit keysoe best, as he requires 
a place to read in, othemise he might 
subscribe to a circulating library, 
where they would send bim books 
out of town, lliere is a reading- 
room at the Auction hJurt, hut no 
library will he formed till they have 
300 subscrihera. 1 have endeavoured, 
without success, to procure a pro¬ 
spectus for him, but there ai‘c none 
printed. Keysoe would he able to 
guard against buying catchpenny 
books, if he were ouly to pay a little 
attention to any of the numerous Ue- 
views with which tlie town uhouuds,* 
and who very faithfully guard their 
readers against positive trash. Some 
.short time since a number of reading- 
rooms started up in various parts of 
the town, htit they were only the 
creatures of a day. One still exists, 
at .Stuart and Pauton’s, Cheapside, 
and I should think they have a col¬ 
lection of books sufiiciont to meet 
the extended wishes of Keysoe.— 
Hoping this will be the means of sa¬ 
tisfying him, 

I am. Sir, 

Your obedient servant, 

T. M. B. 


A COACH LIGHTER WHEN IN MOTION 
THAN AT REST. 

^ Sir, —As I find no periodical pub¬ 
lication so accommodating to the 
wishes of the public as the Mecha¬ 
nics’ Ma^zine, which, were it dis¬ 
continued to-morrow, would, I am 
persuaded, he very generally regret¬ 
ted, I take advantage of the facility 
it affords of obtaining information 
generally, to request of some of its 
Correspondents the favour of stating 
their opinions on a subject, trifling, 
to be sure, of itself, but which has 
excited very considerable interest 
among a few friends who meet weekly 
for the j)urpo.se of discussing subjects 
of a philosophical nature. Ylie ques¬ 
tion which has elicited much diversity 


* Such, pai'ticulai'ly, as the Literary 
Chronicle and Literary Gazette,— Edit. 



FIiAVOUniNfl HRANDY. 


ot opinion is tliis~\\'hy docs ft coach 
in motion jiress a weigh-bridsfc less 
than when it reniuins on it in u state 
ot rest ? To simplify tlie proposition 
as much as possible, we have agreed 
to word it thus—^\Vhy docs a cannon¬ 
ball press a wcigh-bridge more when 
it is at rest (him in motion ? or, 
how is gravity suspended by motion ? 
One maintains strongly (hat the vn 
inerlue of the ball being the cause of 
the ball moving along the bridge or 
scale, it acts against the ivciglit of 
llie hall, and thereby lessens the 
weight equally as when, from the 
same cause, the ball ascends in tlic 
air when the entire weight of the 
body is destroyed, as if the ball, in¬ 
stead ot pressing down a scale, rose 
out of one. The President advances 
that the wciglit is iioway.s reiliieeil j 
that the ball is us hea\y in inutioii as 
at rest; but that tlie force wliiidi it 
possesses, from the quantity of motion 
within it, lu-ing so much greater than 
its gravity, the ell’eets of the force 
lirevcnl those of grai ity being sen¬ 
sible. To this it was ohjeeted, that 
gravity being rendered inscnsihlc, 
(ioes not account for the phenomenon, 
as it leaves the question at issue un¬ 
answered, viz. how is gravity sus- 
[lemled l)y motion ? The third opinion 
we liiue had proposed is, that motion 
could not have the effect of suspend¬ 
ing gravity, or the planets would 
not move in curved but straight lines. 
While the Secretary suggests, that the 
reduction of weight or pressure on 
the bridge renders it evident there is 
no such thing as gravity ; as the siis- 
]>c|jisiun of gravity involves the absur¬ 
dity of the motion of one, overcoming 
the attraction of the earth, or of mil¬ 
lions of millions; and that, as nothing 
can take away weight but the cause 
of weight acting in the contrary di¬ 
rection, the weight of the cannon- 
ball, in the first instance, can be but 
the effect of some medium which is 
in motion pressing the ball towards 
the centre; which medium, iu the 
second instance, presses it in the 
direction of its motion over the 
bridge, as well as in that of its radius 
to the centre of the earth, leaving 
tlie downward jiressurc of tlic ballon 
the bridge equal to the entire weight 


>/•> 

of the hall, less the horixonlal mo- 
uicntum. 

There being three rumps and 
dozens, as well as the honour of the 
Chair, depending ou the above, w<* 
have agreed to refer to you, i\Iiv 
J^lilor, to obtain for us a correct and 
(if possible) a speedy decision of a 
question, the gravtiuicn of which is 
obvious. 

I am, Sir, &c. 

Sam. VkiiSAI’. 


FL.VVOL'lUNO HRANllY. 

Sir,— In reply to an inquiry re¬ 
lative. to “ what is used to Haionr 
liraudy,” your Correspondent, IVilm, 
in Nmiiber 50, pays but an indif- 
fereiit cuinplimeut to tlie ta^te of 
John Hull, when be intimates liia( 
brandy, to plcasi* him, must be de- 
tcriora(ed with sugar, lb? tells us, 
that “ if the inquirer wishes to know 
what is used to flavour tlial alnnnl- 
iialde compound called Driti-h 
Brandy, ‘ he could a tale unfold,' 
hut that he has a high respect for 
certain individuMs called chemists, 
distillers, and others, whom such ati 
c.Ynosiirc might injure.” 

ileally, without meaiurig any of¬ 
fence to Bibo, I must say this is a 
singular predilection to profc.ss (mi- 
less, indeed, he be hiiiKself one of 
those inanuracturcrs of the ahomina- 
hle compound which he stigmatizes 
so justly). If he he not one of the. 
fraternity, is he not rather sacri¬ 
ficing the welfare of the many to the 
“ poisoning prosperity” of the few ? 
I conceive the great hulk of your 
mcclianical and operative ('orre- 

S ondents arc but little obliged to 
bo, who could, it seems, save 
them from poisoning, but that he 
loves the poisoners better. 

1 am. Sir, 

Your huiidile servant, hut 

No ClIKMlST. 

February 17, 1825. 

P.S. May I beg any of your Cor¬ 
respondents, possessed of less “ feel¬ 
ing for clieniists and distillers,” to 
cdminiinicatc the process of makiii» 
that ” aborniiialde compound,” Bn- 
lisli brandy. 
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new mode of fluting. 



Sin,—As tin* Art of Ttiruin;' coii- 
triUiilcs so iiiucli, at present, to the 
aniiiseineiit of many irentlcnien, ami 
as the variety of patterns to be formed 
by the use and application of the 
common lathe is rather limited, I sub¬ 
mit the followiiij^ mode of Flutin/r, ns 
oflcrin^ a little variation to that in 
common use,wliich is performed hori¬ 
zontally. First, prepare a wedge of 
beech wood, two or two and a half 
inches at one end, and sloped down 
to half an inch at the other; place 
this under your sliding rest, so as to 
give it such an inclination as you 
may wish, and in this simple way 
commence your duting from left to 
right, and your dutes will have an 
inclination, as figure 13, which is a 
rough design of a vase, and looks 
very pretty, if well done. 

I am, Sir; 

Your obedient servant, 

W. J. C. 

lirompton-row, 20th Dec. 1B24, 

ounn’s improvement in 
carhiaoes. 

Sir,—I am happy to have this 
opportunity of acknowledging the 


useful information I have often re¬ 
ceived from the constant reading of 
your truly iiistnietive IMagaziiie. 

1 confess 1 was rather surprised to 
read, in your 75th Number, an ar¬ 
ticle to which it is my duty and also 
my interest to reply.' 1 do sincerely 
thank your Correspondent (A Stage- 
Proprietor) for his advice as regards 
the publishing a description of iny 
improvements on 3Vhecled CUirriages, 
and earnestly entreat his patronage, 
should he deem tlieiu to he worthy 
of adoption, us 1 am Iniilding a coach, 
which, I hope, will he complete in 
a few weeks. A\'hatevcr' has bdeu 
stated of the security afforded to pro- 

a , too much was not said: per- 
safety might have been acldcd 
with ecjual propriety, as the coach 
cannot be robbed or upset. My im¬ 
provements arc applicable to all car¬ 
riages, public or private; and, from 
tlieir nature, I am enabled to build 
eunsiderubly lighter, embracing tiie 
advantage of crane-neck carriages, 
without adding to the lengtii of the 
present stage-coaehes between the 
a.xlctrecs; at the same time building 
much lower tiian is possible on the 
plan now used ,aiid avoiding the neces¬ 
sity of carrying luggage 6u the roof. 




PRENCIl MACHINE FOR ' 

1iiwin2[ more roomy boots; all those 
ativantages, Ifcsules having higher 
wheels in front, maybe efleeted with¬ 
out iuhlitioiial expense, and, T hope, 
ultimately at a great reduction in 
price. 

If yonr Correspondent, or any other 
Centlcman, wishes for further infor¬ 
mation, 1 will he happy to wait on 
them with iny model ami drawings, 
«)r they may view tlie coach now 
making by addressing me. 'I'o ac¬ 
count for not giving earlier informa¬ 
tion to the public, I beg to state it 
was my intention to have produced 
the coat'll before I in any way suh- 
niitled its qualifications for their ap¬ 
probation. If your Correspondent 
or other readers think I liave, on 


■AKINi; MERIDIAN MX ICS. 

being publicly called on, said to» 
much in its favour, they will, at the 
same time, perceive tfiat 1 do not 
fear,but rather court iiupiiry. I lojiing 
every allowance will be made for the 
desire I leave, in eoimmm with other 
inventors, for the approliation of the 
public, 

I am. Sir, yours, &c. 

J. (jUNX. 

4, Hart-street, Grosvciior-scjuare. 

r.S. I might enumerate what I 
term my minor Improvements, and 
which may be applied to any car¬ 
riage, without using my peculiar 
construction ; but 1 fear 1 have al¬ 
ready too far trespassed on your 
valuable pages. 


FRliNCII MACHINE FOR 1 



Sir,—O ne of the objects of your 
vahfablc Magazine appears to me 
to be, the giving publicity to what¬ 
ever tends to l^acilitate the iiiarch 
of science, either by the revival of 
ohl, or the production of new iii- 
strumciits. 

About fifty years ago, I bought, in 
Paris, for twelve livres, a Machine 
for taking Meridian Jiincs. Not 
liaving met with one similar to it, 
cither in simplicity of workmanship, 
or low value of material, I scud you 
the accompanying rougli, hut I hope 
intelligible draft of it, and remain. 
Your obedient servant, 
Archioald Hamilton Rowan. 
Leinster-strect, Dublin, 
llthJau. 1825. 


rAKINC MERIDIAN LINES. 



ABCD, a plateau of wend, with four 
.screws, K, to bring it to a b'vel; a circle 
of ]mper glued in it, with the points of ilie 
eoinj)a.ss; K, a liole to receive tiic ncclv 
of tiie second part to traverse In ; nut, 
&c. at bottom. 

Fig. 2. 

A is the iiiacbinc, made of tlin‘C)iicce.s, 
1 siij)|)ose to prevent war))ing, iiiarkcil 
by clotted lines. It .stands nine iiiehes 
above the plate.iii, and is I'bi iiiclu'.s from 
out to out of the burns, whieli, at I), are 
tlirec-eigbtlis of an inch ; the thickiie.ss 
is one incli and a lialf. On AI is a paper 
glued on, divided into 510“; 1) are two 
screws, round wliich arc passed silk 
threads, with conical plummets at the 
ends overhanging, and regulated, as to 
pcriK'iidieuiar, by Hues marked on the 
cmlsof tJic luachmc. Els a swinging 



SODA WATEU MANl'FACTi nE—FIRE-DAMP, ETC. 


li/i* 

(ilass, fixed at I'i^ht atifrlcs, so as to 1 * 0 - 
ceivu and tniiismit the sun’s iinaf^c on the 
]i;r!iduated line. To use it, inaik the de- 
fire* where the .sun’s image is subdivided 
hy the lines of degree.s; lower the screw, 
K, and mark the pr)int of incidence of 
the plnmniet, remarking also the height 
of the sun on the line of degrees before 
noon; then turning the upper part on its 
axis, the kuttoni reinnining steady, so 
as to catcli the sun’s image in the after¬ 
noon at precisely llie .same height on the 
scale of degrees, mark that point also, 
with each plummet, as before; i-cmovc 
the mnehine; join the two jminls made 
by eaeli pluuiinet, bisect each of these 
lines, join the points of bisection, and 
iliat line will be the meridian line of that 

S|)Ot. 


HODA WATER MANUFACTCRE. 

Sin,—In the (ilst Number of your 
Aliig'azine, i’.dr. Marsh favoured yonr 
readers uith a drawiiiij of ah iiig'c- 
nioiis apparatus fur luukiiuf Soda 
Water, (tan he inform them, tlironn;h 
the same medliiin, how far tliis appa¬ 
ratus is approved hy tliosc tvho have 
tisedit? w hat it will cost ? and where 
it may he‘ purchased ? Could Air. 
A/arsh or any other gfontlcinaii favour 
tlie. piiblJe witli a description of the 
soda water apparatus maaufaetured 
hy A/r. King, succ^sor to the late 
Air. LeatherhaiTowfbf Liverpool ? 

I am. Sir, 

Yours truly, 

Druc. 

Newcastlc-upon-’ryne. 


FIRE-DAMP — TlfE DAVY —» VENTI¬ 
LATION. 

Sir, —Having seen a plan in yonr 
Mechanics’ Alagazlne, Number 7f>. 
page 31 fi, hy a Staffordshire Land- 
drainer, for’ purifying Coal Alines 
from Choke-damp, I found hy read¬ 
ing on,that what he calls choke-damp, 
we here call inflaminuhle gas or fire¬ 
damp. 1 myself am a land-drainer, 
and, in the course of my regular 
business, sometimes get in contact 
with this tronhlesome thing, fire¬ 
damp. 1 am led to believe that not 
any scheme, either mechanical or 
chemical, will ever etpial good ven¬ 
tilation. Kven Davy’s stifdi/ lamps 
do not always deserve the name, for. 


by trusting to them so often, I fear 
proprietors of mines and their m^eiits 
arc put off their guard, and led to 
save expense ana trouble iu venti¬ 
lation, the want of which has been 
the cause of several of those dread¬ 
ful explosions that have recently 
taken place, and have swept sonit 
mines with “ the besom of destruc¬ 
tion.” I have never seen a good 
enirent of air made to pass always 
the same way by an air furnace (by 
no means without, as the air would 
circulate .sometimes one way and then 
the otlier, unless there were a regular 
draft hy the air furnace): there will 
he always forward workings in all 
extensive coal-mines, that it may not 
i>e practieahle to convey the current 
of air to. These, too, will generally 
he distant from each other, and the 
ofieiiiiigs not of such magnitude us 
to contain a hotly t)f gas so dcslrue- 
tive as is sometimes the ease, for the 
current of air would cheek it tlie 
moment it reached its thorouglifare. 
In those leading or forward workings, 
the Davy’s lamp may he useful. I 
myself nave had some hairbreadth 
escapes, and iiaie lust a near anti 
dear relative by one of these explo¬ 
sions ; and, well knowing the cause of 
it, when I hear and sec would-be phi¬ 
losophers talk and write, and again, 
time after time, hear of mines being 
swept with this dreadful scourge, 1 
am led to say,—“ Aliscrable com¬ 
forters are ye all! ” 

Will you, Hir, have the goodness, 
by placing this iu your Afagazinc, to 
get a little explanation from your 
Correspondent, “ITie Staffordshire 
Farmer and Laud-drainer,” nitn re¬ 
gard to his plan of purifying coal¬ 
mines ? 1 wish him to explain' hy 
what method he would bore a six-inch 
hole from the breast of the mine 
upwards to the surface, as we, here, 
in South Wales, are working under 
mountains a mile and a Inuf deep 
from the mouth of the mine, and 
sometimes 50U yards below the moun¬ 
tain top. He tells us he will work 
the horiiig-rods hy lovers and pulleys, 
hut, as philosophers can better talk 
than do, I beg to ask him, now ? 

Suppose, hy some miracle, a hole 
were bored from the back of these 
mines upwards to the surface, hmv 



WOOD I.1KS UNDER WATEIl—THE liUESTlOXS IN suiSNt'E.” 
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is the gas to escape up such a hole, 
when, nine times out of ten, the 
hole would be full of water running 
down it ? 

AVhat, pray, is to move the sedan 
chair, with two men shut up in it, for¬ 
ward and liackward ? and what is to be¬ 
come of his two J acks in the box,when 
they have set fire to a large body of 
inflammable gas, with Ins pistols and 
serpents? I know, right well, weak 
gas may be fired safely cnou'^li, and 
it is done almost daily ; but we have, 
invariably, a current of air at hand 
to escape to. There is often, how¬ 
ever, such a quantity accumulated, 
that to fire it ■would he certain death 
to the person so employed. 

As to your C’orrosiiondebt’s bed- 
lows, nozzles, stop-cocks, ho.se, bras.s 
tuhes,air-puinps,funucls, long leather 
flexible pipes, &c. 8tc. i sliall leave 
them to the I’onsiderution of his 
neighbours, Ibe StaH'ortlshire iiiider- 
grouiid laiid-dniincrs, as, no doubt, 
many of them would be glad to know 
their use. 

I am, Sir, 

Your humble servant, 

A .South Wales Under-cjiiound 
Lanu-dkaineu. 


WOOD LIES UNDER WATER. 

Take two pieces of wood, planed 
perfectly smooth, so that no water 
can get hetween them when their 
smooth surfaces are put together; 
cement one of the pieces to the bot¬ 
tom of a glass vessel, so as to have 
its' smooth side uppermost; then 
place the other piece above it, and 
held it in this situation till the vessel 
is filled mth water, and it will be 
found to lie at the bottom as quietly 
and firmly as if it were apiece of lead 
or stone.— Chemist. 


THE “QUESTIONS IN SCIENCE.” 

Sir, —^The answer to your (Corre¬ 
spondent, (C. 1>. Y.’s query (p- CfCll, 
vol. HI.) respecting the variations in 
the atmosphere’s weight, i.s,—that 
while the earth’s attraction (the cause 
of weight, as he terms it) is ahvays 
the same, and the force with which 


it acts is in proportion to the quan¬ 
tity of matter attractcil and the 
square of its distance, the weight of 
tlie atmosphere must necessarily vary 
from the changes in its density pnv- 
duced by its ever-varying ti'iiqic- 
rature, and the equally varying quan¬ 
tity of moisture with udiich it is 
charged. Every variation of the 
harometer is accompanied by such 
changes, which are manifested by 
their cllccts ou the thermometer and 
hygrometer. 

llis second query may he answer- 
able in two ivays, according to the 
sense in ivbicli it is taken.—Wherein 
does cbcinicnl coinliiuation consist ? 
Chemical combination consists in 
this—that two liodics brought toge¬ 
ther unite and form a third, having 
properties dissimilar to those of the 
separate bodies. ISnt your (.'onc- 
spoudciit means—What is tlie precise 
nature of the change a body under¬ 
goes wlicu chemically combined ? 
Noiv some believe tliat bodies are 
then only mimitcly divided ami inti¬ 
mately iiUcnnixod, as your Corre¬ 
spondent soenvi to do. lint I think 
this is not sufficient to explain tlie 
changes which take place in hndi(*s, 
in their alHiiities, electrical .state.s, 
capacity for dUhric, and particularly 
their cficcts on animal bodies. 'I'lie 
real state of bodies chemically com¬ 
bined, is, 1 conceive, perfectly inex¬ 
plicable, as much so as the reason 
why bodies cxnand bjr heat. 

1 am. Sir, 

Your ohwlient servant, 

J. a. 

P. S.—Your Correspondent would 
do well to reconsider what he has 
said about a humming-bird moving 
a planet. 

Sir, —“ A Question in Science,” 
in your highly useful little miscel¬ 
lany, Number 77, page .'131, has re- 

{ irovcd me not a little for my iiidu- 
ence, for 1 find myself anticipated in a 
case that once occupied my thoughts 
in no slight degree; and 1 assure you 
the ansucr which 1 now trouble you 
to insert to the question of C. 1). Y. 
I copy froni a paper I had written 
two years since, and which, from its 
seeming to cast a doubt ou established 



.ISO LKJHTS IM TltK NAVY—MATlIEMATlC.VL KNOWLEniiK. ETC. 


(ipiiiions, I have tiinidly 
frotn oft'ering to be published, ul- 
tlioiigli you have jiolilely inserted 
othens of mine whicli (now I unt 
]»ersuaded) are inneli inferior to it, 
at least .so hir us seientifie infunnation 
ih t’onccrneil. 

“ The inertia of matter, and matter 
being not onlvindeslnietible, but un¬ 
alterable, afford siiiKeient data from 
>vlueh to eonehide that elicmieal eoin- 
binatiun dilicr.s from ehcmieal or in¬ 
timate mixture, only in this, that 
one, at least, of the bodies coneerned 
suttcrs dissolution, so that its ele¬ 
ments, iuid in the uncombined ele¬ 
mentary state, unite with the other 
body; whereas chemical mixture con¬ 
sists in parts of one body mixing or 
uniting with parts of another, in eon- 
sequenee of extreme subdivision, but 
not elemetitary separation, having 
taki'ii place.” 

'riie premises of (1. D. Y. evidently 
lead to the like conclusion ; but <;»- 
scnfitil change, I presiiine, he docs 
nut miiintniii. 

1 am, fciir, yours, &c. 

r. If. 


GAS LIGHTS IN .|pUK NAVY. 

Sin,—In page .‘128, of No. 77, I 
observe some rather ingenious hints 
tlwown out respecting the practica¬ 
bility and utility of introducing (ias 
liights into shipping; and, really, if 
it can be done without the trouble of 
fining, and the incumbrance of a 
gasonu'ter, it appears to me that the 
principle may he taken advantage of, 
so as to prove beneficial in more ways 
than one, particularly as respects 
viahl-sigiuih. Coloured glass gloI)e.s, 
for the protection of the (lame, with 
ditfereucc of position, allbrd all ne¬ 
cessary ehauges; and the size of the 
volume of flame best suited to the 
occasion being at cmuinaiul, while 
the companiliVe value of gas-flame 
for such purposes over flame other¬ 
wise ohtuuieu, being too well known 
and adinittcd to need recommen- 
dulioii, I cannot hut think the sug¬ 
gestion worthy of being taken up hv 
t!ic Admiralty of the kmgdoin ; anif, 
in order to perfecting u system of 
night gas-signals, rccouiinciid a re¬ 


ward being now ofi’ered for the sys- 
stem the most complete, ineluding 
all that relates to time, weather, and 
propriety in every respect; so that, 
whi'iievcr war .should break out, wc 
may have all the advantages of pre- 
vioii.s experience in this great e.'s- 
scntial. 

I am. Sir, yours, &c. 

T. ll.VRTSHOn.V. 


MATIIKMATICAL KNOVVLEDGE USE¬ 
LESS WITHOUT PRACTICAL EXPE¬ 
RIENCE. 

Sir —In the very elaborate licctnre 
of Jl. dc Reaumur, on the Strength 
of Ropes, page 324, Number 77, I 
observe one of tho-se sensible remarks 
which discovers clearer ideas of the. 
nature of things than the general 
style of philosophers pennits us 
giving them the credit of being ac- 
({iiaintcd with. I heg to refer the 
reader, for connexion, to the paper 
itself. It goes on thus :—“ On this 
geometry throws no light, any fur¬ 
ther tlianuc make arbitrary siippo- 
.'litions, wliich, cousenuently, deter¬ 
mine nothing.” These "arbitrary 
suppositions, this premature ajipli- 
catioii to geometry and mathema¬ 
tics, has dune iiicaleulahlc injury to 
science. Thus the mathematician, 
by his science, announces wherein 
the cause of planetary motion eun- 
sists, liccausc the time of an eclipse 
happens to be discoverable by cal¬ 
culation and observation, as if the 
cause of impulse were capable of 
being deduced from the ])ceuliar 
curve which the trajectory of a pro¬ 
jectile describes; and, again, this 
assumed discovery of the cause of 
pliuietai'v pheiioiiicua being sup¬ 
posed all-sullieient to account for 
minor changes, all terrestrial phe¬ 
nomena are accounted for as cftccts 
of the same cause, aud the mathema¬ 
tical application coinciding, in con- 
scijueucc of being deduced from ex¬ 
isting phenomena, the existence of 
attrucliun is, us it were, mathemati¬ 
cally demonstrated, tliongh, after all, 
it is a mere blindinan’s-hufT guess, 
attraction being a name for nutiiing; 
J'or, m mutter is absolutelj/ i/urty to be 
so, (Old have the power of uttructing at 



haimvays. 


3SI 


Ihe wime time, h ullcrlif impassihic. 

In the science «)f optics lljcre ui’c 
iniiny most trlarinij iiistimccs of the 
arhitrary conclusions, drawn from 
what may he termed mathematical 
inferences, of the nature of botlics, 
of the introduction and perpetuation 
of error on mathematical principles. 
(Scarcely has the word “liifht” been 
mentioned, before the matlmmatical 
proof of the velocity of Us^ht is set 
down as an incontrovertible fact, 
which is as (piicklv followed by an 
angle, expressive of the mathematical 
certainty of the reflection or refrac¬ 
tion of light; while to this instant it 
is, and ever must remain unproven, 
that light is any tiling sidistantivc, 
or other than a state (if mental con¬ 
sciousness. This does not arise from 
mathematics being productive of 
error, hut from the physical exist¬ 
ence and nature of things being siip- 
jxi'icd to be dcducible by that snb- 
iimost of all sciences, aiid the only 
one which is founded in nature. 

In the next place, the operative, 
unlearned mechanic imagines, that 
b(!twe(>n him and the now-a-days ma- 
llieimlical vumter, there must be a 
necessarily awful difference in their 
conception of things; as if the latter 
thought in (Ireck or Hebrew, to 
wliicli, of course, the former could 
never attain; and therefore he con¬ 
cludes that he should have no confi¬ 
dence in his own opinions. But what 
can the kingly mathematician do, 
without the basket-making mecha¬ 
nic ? Wliat has not heen" done al- 
rea(ly by men who were all their 
live? totally iinatupiaiutcd witli even 
a single proposition in Euclid ? ^ And 
what'is the greatest mathematician, 
pntctically inexperienced, to the 
unlearneil mechanic, who knows 
how to raise the most complicated 
fabric without applying for mathe¬ 
matical aid > Still the perfection of 
the arts consists in tlic man, as well 
as the master, l)eiug possessed of 
scientific knowledge, as an uppeiiihige 
to operutive skill, instead of being 
operative only, or mathematical (>niy. 
The mechanic is misled, if he ima¬ 
gine that the orders he receives arc 
inatlieniatically pure, and sucli as 
native genius and understanding can¬ 
not soar to. On the contrary, let 


liiin be assured of this, that in hi-t 
calling he can Icarii some, but can 
communicate more. 

I am, vSir, 

Your obedient servant, •* 
]). V. 


nAIIiWAYS. 

To set at rest a inicstion which has 
of hue heen a good deal agitated, iviih 
respect to the effect of the velocity of a 
curriai't-, iu diiiiiiiisliing or increasing 
the degree of friction mi Itaihvays, 
hir. Jloberts, of lManclie.srcr, ha.s made 
the following c.xiiciiim'iitsHe pro¬ 
cured a CiUt-ii'oii (Iriiiii or Hat ]iuo|i, -six 
inches broad and three feet in diaiiictcr, 
which was made to revolve vertically 
(like a gihidstoac) by a pulley and strap. 
'I'his served tin; purpose of a railioad. A 
small wagon with four cast-iron wliccls 
was placed c.vactly on the toji of this 
drum, and attached on one side to an 
upright post, forming ((art oftlic wooden 
frame whicli supports the driim. It i.s 
attached to this |)ost by one of Mariott’s 
patent weighing machines, for llic imr- 
posc of inciisniing the friction. 'I'o en¬ 
sure greater accuriwy, a tempering screw 
was employed, liy which tlie centre of 
till' wagon conid lie kciit at all times e.v- 
actly over the axis of tliedrum; in order 
tliat no part of the weight of the ivagoii 
might be blended with tlic pressure pro- 
diimi by the friction. As ii fartlu'r jirc- 
caution, a woodeijiboard was so placed 
on one side of the wagon as to prevent 
the disturbing action of any current of 
air generated by the motion of tlic (Iriiin. 
Now, if the ilriim is made to revolve 
with any velocity, say four miles an liour, 
and the'wagon is held in its |ilacc, it is 
perfectly obvious that the wheels will 
turn on the surface of the drum, precisely 
in tiie same manner as if the wagon had 
moved along a flat railroad; ami tiic fric¬ 
tion will be the same, excepting a mi- 
iinte iuhlitioii occasioned liy the cnrv.a- 
tare of the drum, lint wh’trli will not 
affect the relative filction at different ve- 
ioeitics. This will lie accnrately exhi- 
liitcil by the index of the weighing iiia- 
ehinc, against wliieli the wagon pulls 
with a force eipuil to the friction, 'i'lii! 
experiment litis this grand tulvtuilage 
over those imulc on level roads, that 
the resistance of the air is entirely got 
lid of. The apparatus Iwiiig tuijusted, 
and the wagon loaded with fifty [luiiiids 
(including its own weight), the peri- 
iilierv of the drum was made m revolve 
‘ at 'diff’erent velocities, vai ying from 
Iwo to twenty-four miles an hour but 
‘ ill every case the /riclion, us vidicuterl 
hy the weighing machine, was precisely 
the snme.' And that there was nothing 
in the construction of the apparatus to 



;iS2 THE COHKEl) nOTTW: SUNK IN THE OCEAN—INQUIRIES, 


^loilucc a fallai’ious result, was evident 
I'ruin this, that thun;th iio ineivuM' of 
.speed afTected tiie index of the wei^liing 
machine in any degree, it ininieiliately 
showed an iiicrea»e of tVielion, when an 
addition was nicule to tlie weight. 


THE COKKEO nOTTUH SUNK IN THE 
OCEAN. 

Sir, —I licg the favour of beiiiif 
allowed, throui'h the medium of 
your wiilely-exteiidcil AIuKazine, to 
refjiiest of some of your inteHig’Oiit 
Correspondents a miimtc descrijition 
of all the eircuinstanecs attejiding; 
the sinking a well-enrkeil imtlle a 
oonsldcmhle depth in the ocean. The 
experiment is almost always per¬ 
formed for the amusement ot passen¬ 
gers during a long voyage; so that, 
douhlless, many who have witnessed 
it will feel pleasure, on reading this, 
to gratify the writer’s wishes, which, 
he assures the reader, arc not the 
result of an idle curiosity, or for the 
purpose of being able to perform the 
same before ladies and gentlemen, 
but solely as a matter of seientiiic 
investigation; and hence it is that lie 
rc(|uests nothing may be omitted in 
the description he may be favoured 
with. 

I am. Sir, 

A Constant Rraoer. 


INQUIRIES. 


no, 102. —miONZING. 

A young Brassfomnlcr, in Sumlcr- 
land, will thunk any of his senior 
fcIlow-tradcsmcn who will give him 
a recipe for making Uronze, such as 
used for brass tubes, &o. in Bir¬ 
mingham J Also, through what me¬ 
dium he can be supplied with gooil 
lacker i 


NO. 103. —^WATER RECLAIMED FROM 
TIIE SEA. 

A Correspondent would be glad of 
any information respecting the pos¬ 
sibility of applying, on laud recently 


covered with sca-wuter, hut now drj', 
an antidote to the eifect of the salts 
with which the land has been fully 
saturated during a iveek ? 


NO. 104. —staining mahogany. 

M’liich is the best and most effec¬ 
tual nit>tluid of making a good stain¬ 
ing oil for sofl-grained Honduras and 
dark Spanish mahogany ? 


NO. 105. —NEW imperial MEASURE. 

Sir, —By a recent Act of Parlia¬ 
ment, the. imperial standanl gallon 
is to contain 277:27’^ cubic inches. 
Admit that a brassfouuder is em¬ 
ployed to make a ipiart, pint, and 
half-pint measures, to contain in pro¬ 
portion to the aimve standard gallon, 
their shape to be that of an iincrtcd 
frustum of a cone, to lit into each 
other nicely, so as to be all even at 
the top ; tiie top diameter and per- 
pcndicniar depth of each to be equal 
to the bottom diameter in proportion 
to the top as 7 to 10. Rcijiiircd the 
inside dimensions of each, the tlfu'k- 
ncss of the metal at the liottom and 
top, and the thickness of the bottoms; 
the outside of the ([iiart measure to 
fit into a two-quart measure of llie 
same proportion. 

I am, Sir, 

Your obedient servant, 

Jan. IDtli, 18'2ri. T. H. 


Sin,—If any of your practical 
Correspondents, througli the medium 
of your valuable and widely ciivii- 
lated Al agaziue, woiihi answer tlie two 
following queries, they wouhl inucli 
oblige your constant reader, 

T. Tenrule. 


NO. 106. —SPIRAL springs. 

I have a Spiral Spring that has 
one foot range, rc(]uiring a ton’s 
weight fully to compress it, acting in 
a cylinder three inelies in the bore, 
by means of a rod one inch in dia¬ 
meter, terminated by a nut or piston, 
and wish to know whether such 



ANSWnHS TO INQrittlKS. 


spriiiaf, formed of a oylindnciil or of 
a fiat wire, will be strous^er, and 
wliat is the most pcrfe<'t method of 
tempering them ? Also, what are 
the relative advantajyes of a small or 
fifreat iminber oi' turns in a spiral 
sprinsf on the above scale, and, with 
the said nioffe, what distance on^ht 
one turn to be from another, and 
how oiiifht the thickness of the steel 
to be proportioned so as to unite 
durability, facility of mannfacturc, 
and strcn<rth ? 


NO. 107 . —TIIK CONSTlinC'TION OF 
CYLINDKRS. 

I am also desirous of finding a rule 
for calculating tlie thickness of a 
cylinder whose internal diameter is 
given, so as to make its strength pro- 
])oriionul to that of a given rod : as, 
for example, say, a rod of wrought 
iron, of one inch in diameter aiul a 
foot in length, and a soft cast iron 
cylinder of equal length, and three 
inches in the bore, what should he 
the thickness of metal in the cylin¬ 
der to make it of equal strength with 
the rod ? 


ANSWERS TO INQUIRIES. 


NO. 97 .—QUESTIONS IN CUNNEtlY. 

Sin,—In answer to the Questions 
on (iimiiery. No. 97,1 beg to observe 
that the height of the powder in the 
barrel entirely depends on the con- 
struetiou of the patent breaches, 
some of which are chambered out so 
us to contain nearly the whole of the 
pow'der, while others will scarcely 
take onc-eighth. I am enabled to 
say, from practical experience, that 
the following will he found a correct 
statement as to the charge of powder 
reijuircd for the several distances, to 
carry with strength and truth. 

1st. A gun, withaflint-lock, 3-Sths 
hore, to carry one ounce of shot .'10 
yards, will take one dram and a quar¬ 
ter of powder. 


Ditto, for 4.'i yards, one dram and 
three <|uarlers. 

Ditto, for (10 yards, two drams and 
a <|iuirtcr. 

2n(l. In answer to the question of 
mixing two sorts of powder toge- 
ther, 1 fear the spoii,-.,i!iHi would 
reap no advantage ; 011 the contrary, 
] am of opinion that it would foul 
the gun luucii sooner than by usiiig 
the finest only. Hall’s glasspowder 
stands highest in the opinion or sports¬ 
men of the present day. 

.'Jrd. Fowling-pieec barrels are gi*- 
nerallv made strong enough to earry 
ball without injury to the barrel. A 
5-Sths bore barrel will take a ball 
cast from a 2()-ini)nhl, that is to .«ay, 
20 to the pound. It requires a smaller 
<|uantity of powder for ball than is 
generally supposed, viz — 

A fliiit-gnii, same bore as abo\e, 
will earry a ball !i0 yards, w’ith three 
quarters of a dram of powder. 

Ditto, for 79 yards, one dram. 

Ditto, for UMI yards, one dram and 
a quarter—the gun to be loaded with 
punched wadding. 

4th. The stnh-twistcd barrel, with 
a contracted breucli, is as safe and 
far superior to the common plug, as 
it brings the priming nearer to the 
body of the charge, whiidi ignites 
and explodes iiincli sooner. 

A pcrcussion-lock is not so safe 
for light guns as the common flint¬ 
lock, the percussion-powder being so 
corrosive (notwithstanding some prt>- 
fess to make it anti-corrosive,), tliat, 
if a gun be left uneleaned for a few 
days, it cats in and lays a foiindutinn 
for rust, so that, in a j'cur or so, the 
gun is rendered unsafe. 

The charge of powder varies only 
ill the wciglit of shot, not in size. 

I am. Sir, 

, Your obedient servant, 

Telloc TniaoER. 


NO. 98— PRESERVING DEAD INSECTS. 

Steep them in water wherein cor¬ 
rosive sublimate has been mixed. 

R. W. D. 
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CORRKSPONDENCIO. 

'llic ktter from South Wales, on the 
subject of executing a Tunnel iiuilcr the 
Thames, was forwarded as directed, and 
we have received the following answer: 
—The author of this coiuiniiuicatinn 
proposes to lay dry the bottom of the 
Tliaines, by 23 to 30 yards at a time. He 
must be ignorant of the incessant move* 
nient that takes place in the port of Lou¬ 
don, to imagine that surh an e.vpcdieiit 
is practicable. It is one, too, of upwards 
of one itundred and thirty plans that were 
sent to the Tunnel Company in 18U!).’' 

Lock Securi i y.— Sill, I regret to ob- 
•serve, that my letter of the 30th of April 
last, from Rath, as altered and inserted 
in your 4Ctb Number, containing an ac¬ 
count of an additional security to “Door 
and other Lucks,” does not correspond 
with the sketch scut therewith, or snlll- 
cienlly so with the one you have pubr 
lished. The dotted lines, aa, yon liavc 
omitted to describe; and, according to 
your sketch, what they represent is made 
to ,ap|H<ar as connected with the piece, K.* 
These lines were meant to c.\hibit a pro¬ 
jection from the side, and of a substance 
with the circular ])iecc, C, being intended 
as a temimrary security to any loom-door, 
having a key-hole only, nr a lock that is 
defective, 'iliis ])icce, a a, should be of 
a siilliciciit length (when the cross piece, 
A, is in the kcy-liole) to bear against the 
door-post, on the side of which you may 
be where the door opens from you. This 
]iicce, aa, is jicrfcctly extraneous in this 
lock security ; but as it makes but a 
trifling addition to its weight, or incon¬ 
venience of carriage, and may prove ser¬ 
viceable, more particularly to travellers 
on the Continent, where rooms without 
locks, or, what is equally bad, locks in¬ 
complete, arc so often to be met with, I 
think it advisable to those who may use 
them to have them m;ule thus:—The 
model 1 sent you, afli.vcd to a piece of 
wood, 1 considered would more clearly 
define its purposes, as well as its sim¬ 
plicity, although it may have led you (as 
it appears it has) into error with respect 
to the section. The letters F and C were 
not inserted in my letter or sketch, and 
were, 1 presume, applied by yinir 

* We can scarcely suppose any person 
would fall into this mistake,—E dit. 


draughtsman from the model, a® mark¬ 
ing the section, C, for the key-hole, and 
F, as a part of the lock. This had been 
wed, had the description corresponded. 
The projecting piece, D, as placed in 
your section, would have been placed 
more in order in the lower part of the 
key-hole, as less liable to interruption 
from the projecting piece in locks in ge¬ 
neral. G. M. 11 -N. 

U. D. will find the Problem he alludes 
to solved at page 181, vol. ii., and illus¬ 
trated in subsequent paper.s. 

J, W. will find Mr, Pickering’s Steam 
Boiler described in our 211th Number, 
and a proposed improvement of it in 
Numlicr 39, An account of Mr. Smith's 
Ap|)aratu.s is also given in Number 35; 
but wc arc not aware that it can be seen 
in operation at any place nearer town 
than Droitwicli, Worcestershire. 

A “ Coiustant Reader” says, he wisluvs 
to construct an organ, but does not know 
how. lie puts us in mind of the man who 
was in doubt whether he could play on 
the fiddle, because he had never tiled. 

A Correspondent wishes the address 
of Mr. S. 'rculon, author of an article in 
Number 40. 

A “Lover of Good Things” had bet¬ 
ter, before next Christmas, try the effect 
of the ])lan he suggests, and inform us 
of the result. 

S. U. S.—Mr. Brunei’s Plan of Tuii- 
nclling under the Thames is that which 
is at present in couisc of execution. Wc 
shall be glad, however, to lei’civc the 
de.scri|>tlon which S. K. S. ofiers, of one 
on an “ entirely new principle,” “more 
practicable and less c.'cpensivc than any 
that has yet come under observation." 

'nic event which “ Aurum” regrets i.s 
with us a matter of choice. We feel gi'a- 
tified by his good opinion. * 

“ Philopat” and “ G. A. S.” are re¬ 
quested to send to our Pubilshei's for let¬ 
ters addressed to them. 

Communications received from—Mr, 
Gouger—Porter—S. E.—An Agent— 
S. C.—A Constant Reader—O’pinion—. 
A Subscriber—Wm. Andrews—R. K.— 
Mr. Diikeusoii—U, D. U.—Cscsor Bor- 
gia—W.H. B. 


Comtnniiications (post paid) to bo addressed to 
the Editor, at the l’oblislirr!i’, KNKJHTaiid 
l.ACKY, <M, Paten >stcr-row, Laud'in. 
rrinted by 1). Bstishur, l>vlt-c«)art,Fl«et't>treet 
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BOAT WITH WINGS, 

INVENTED BT MR. DIXON VALIiANCE, OF LIBBERTON, SCOTLAND. 

“ With wings so Stted to each aide, 

Through hrin; waves I'll swiftly glide; 

Impell'd by steam’s ali>eonqueiing power, 

I’ll rnn at eighteen knots per honr," D. V. 


/. 
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BOAT WITtf W1N08—WBIOHTI AMD MBA8URI8. 


BOAT WITH WIN68, ETC. 

INVENTED BY MR. DIXON VALLANCE. 

Sir, —In the perusal of your valua¬ 
ble Magazine, 1 have seen several 
figures of boats propelled with pad- 
dw- Hiitels. Now it requires consi¬ 
derable power to turn paddle-wheels, 
in water, as there is a great weight 
of water to lift on the back-part of 
the wheel in going round, and the 
more so the deeper they are, which, 
of course, greatly retards the forward 
motion of the vessel. The prefixed 
drawing exhibit a contrivance of 
mine imr propelling boats and other 
vessels, by which this drawback is 
armded. 

Descrifithn. 

VfW represents a jointed wing attached 
to each aide of the boat, wrought b> a 
aatik. I'F, the dos or teathers of the 
wings, U'iiig pieces of thin wood («• 
slieet iron, fioni one foot six inches to 
two feet in length, and eight nr ten iuehes 
deep or broad, 'liiese arc loosely join ted 
to the wing, and, by tlic forwaid inotioii 
of the rrank, fold close to it; wlfiie, hy 
the bark ward niotinn, tin y form a strong 

ressure nguinst tin* water,and maketbe 

oat run swiftly along. 

Fig. I represents a side-riew of the 
boat, with the crunk turned back, and 
the fins in the act of (tressing forward the 
boat. 

Fig 2 shows the wings at each side of 
the boat as looking down on it, and in 
tlte act of pressure again.st the water. 

'I'he fins are so made at the joint as to 
turn only to the stjuare in pressing agaitist 
the water, atid to fold close tip in coming 
forward, a^ is shown in figure 3. 

Fig. 4 shows ilic fins in the act of 
pressure, ns has alreatly been de.-‘crib«d. 

I latclv made a trial of a model of a 
boat with wings of this description, 
and found that it answered exceed¬ 
ingly well. It went much quicker, 
and with more ease, than with paddle- 
wheels. 

Sails may be applied tvitU more 
advantage to boats propelled in this 
way, and the wings will be as easily 
wrought when deep in the water as 
near its surface, and may be fitted to 
8 boat for less expense than paddle- 
wheels. 

I am, Sir, 

Voiir most obedient sefe&nt, 

Dixon Valiancx 

Ubbertoa, near Camath, Scotland, 

Sept. 1, ld24. 


WEIGHTS AND MBA8VBB8. 

We mentioned in our last, thhtth.. 
operation of the new Act for the 
Kqualization of tlm l^ights and 
Measures was necessarily postponed 
till next year; the foUomng docu¬ 
ments will explain the cause of the 
delay:— 

Letter from the CommmionertofIVeightt 
end Measures, dated the I4M January 
1825, to J. C. Hekries, Esq. Secretary 
of the Treasury, tranemittinq a Report 
of the Progress made in thePreparation 
of the Models of the new fVeights and 
Measures. 

London, January 14, IH25. 
Sir,—I am directed by the Coinmia- 
sioticrsof Weights aud Measures to trans¬ 
mit to viiu, for the information of the 
Lords Cororaissioners of his Majesty’s 
Trea-ni^, the enclosed Report from Cap¬ 
tain Kater, stating the progress wliichhe 
ha.s made in the prc|iaratiou of the mo¬ 
dels of the new weights and measures, in 
pursuance of the directions coiitaiiieil in 
your lettei of the 13th of July, IB24, en¬ 
closing a copy of a Treasury minute, 
dated the 2rith of June, 1824, respecting 
the steps necessary to be taken for carry¬ 
ing into effect the .\ct 5th Geo. IV. for 
ascertaining aud establishing unifonnity 
of weights and measures. 

In consequence of the delay which un- 
t. rtunately has occurred from the dilfi- 
CJlties wliicli have been experienced ia 
the construction of the new Dusliel-mea- 
snre, I am further directed to submit to 
you, for the consideration of the Lords 
Commissioners of bis Majesty’sl'rcasury, 
the propriety of bringing in a Bill, imme¬ 
diately after the meeting of Parli.ainent, 
to extend the time fixed oy the Act of last 
Session fur carrying the provisions of the 
sidd Act into execution. 

As Captain Kater now cofidently hopes 
that tlie models will be completed aud 
deposited at the Exchequer in the course 
of the mouth of February, the.Coiuuiia- 
sioners are of opinion, that if the period 
at which the new weights and measures 
are to be declared to be the oiriy stand¬ 
ards was postponed from the 1st ol 
May, 182.5 fthe day fixed by the Act ot 
last Session), to the 1st of January, 1628, 
sufficient time would be afforded lor pro¬ 
viding the models of the standard weights 
and measures required for the several 
counties and corporations of the United 
Kingdom, and tor carrying into effect* 
such of the enactments of the stud Act * 
as are preliminary to the general esta¬ 
blishment of the new standards. 

1 have the honour to be 

Your obedient hnmble servant, 
(Signed) George Ciree 
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Hftving bwn reqnriitcd (o luperintend 
the coutruction of new models of weights 
and meseares (and very unexpected de* 
lays having taken place in their execu¬ 
tion), 1 beg to offer a short Report of 
the pmgress which lias been made, and 
of toe iiiipediiueats which have occurred. 

On the 16th of Aiigu.>t, the making of 
the models of weight and capacity was 
confided to Mr. Bate: Mr Tiougbtoii, in 
consequence of his advanced age, having 
declined the undertaking. Brass being a 
metal peculiarly liable to injury from the 
MtmoBphere of London, I directed Mr. 
Bate to make experiments on the best 
combination of tin and copper which 
iiiiglit serve as a substitute ’'llicse ex¬ 
periments occupied the remainder of the 
mouth of August. 

In tlie beginning of September I left 
l/mdon, having previously given Mr. 
Bate ample and detailed instructions re¬ 
specting every paiticular necessary for 
the cookruction of the models. 

On my return, early in October, 1 
learned from Mr. Bate that he had ap- 

S ited to Mr. Donkin the beginning of 
eptemher, and that Mr. Donkin nad 
then undertaken to turn the models fur 
the brnshei; but on the bth of October, 
and not before, he informed Mr. Bate 
that lie declined tlie execution of his en- 
giigenn-Jit. Mr. Bate then proceeded to 
liave tTKtdels for the bushel cast by the 
best founders in London; bnt, most un¬ 
expectedly, out of twelve which were 
cast in various modes, only one proved 
sulHcientlysound to be employed; the 
nu-tal, on the removal of tm* exterior 
crust, appearing full of small lioles, of 
vat iou« .sizei. The attempt to conquer 
the difficulties of this part of the work 
occupied the remainder of October, the 
whole of November, and the greater part 
of December In the meantime Mr. 
Bale proceeded with the other measures 
of capacity and with the weights; but as 
the.se presented no difficulties, his chief 
atteuttoii was directed to perfecting the 
bushel. 

'fwo troy pounds were made, which I 
compared, on the 28th of October, with 
the stiwdard troy pound at Mr. Whit- 
tam's, in Abiiigdun-street. Tliese weights 
were intended merely as the means of 
uhtmuiug a near approximation to the 
avoirdupois pound, and to the weight of 
a gallon of distilled water. 

On the 20th of December, Mr. Bate 
reported that he had six avoirdupois 
pounds ready, all the troy weights, and 
the subdivisions of the troy pound to 
grains. 

It bad been my intention to ascertain 
the capacity of the bnshel by measure¬ 
ment, and I had employed myself in con¬ 
structing the apparatu.s necessary for that 
piuposet but us it did not appear probft- 


ble that the difncttldea in casting the 
bushel would be speedily surmounted, I 4 
proposed, at a meeting of the Commis¬ 
sioners on the 21st of December, to de¬ 
termine the capacity of the bushel by the 
weight of distilled water it should con¬ 
tain, as this, .uuder existing circum¬ 
stances, would be the more accurate me¬ 
thod, and would render unnecessary that 
nice attention to figure which would 
otherwise he indispensably requisite. 

All difficulty ill the construction of the 
busliel lieingthns removed, Mr. Bate en¬ 
gaged to deliver to me, on the 1st of Fe¬ 
bruary, the following models, viz.—four 
bushels, four gallons, four quarts, four 
pints, four troy pound.«, one avoirdupois 
pound, with suodivisioiis to drams, a 
two-pounds, a four, a seven, a fourteen, 
a twenty-eight, and a fifty-six pounds 
avoirdumns; four weights, each equiva¬ 
lent to the weight of a gallon of distilled 
water, four to that of a quart of distilled 
water, and four to that of a pint. These 
models are intended to serve for constant 
use at the Exchequer, Guildhall, Edin¬ 
burgh, and Dublin ; the. set of avoirdu¬ 
pois weights which will be ready by that 
time being for the Exchequer. Another 
set of models, superior in point of woik- 
manship, though not in accurary, will be 
afterwards made, and kept as standards 
to be transmitted to posterity. 

1 am in dally expectation of receiving 
from Mr. Bate n set of weights, for the 
purpose of enabling me to derive the 
avoirdupois from the troy pound, and 
thence the weight to be employed in de¬ 
termining the capacity of the gallon. 

As no balance exists, cither at the 
Mintor at the Bank of England, capable 
of weighing upwards of 2110 pounds avoir- 
dupoki, 1 nave given Mr. Bate the plan 
of a beam for this purpose, of great sim¬ 
plicity, and which, I trust, will be more 
acrurate than any that has been hitheito 
made, 'fhis beam is also to be finished 
by the Istof February. 

The standards of linear measure have 
been prepared by Mr. Dolland, and are 
now ready for my final adjustment. 

The Commissioners will perceive that 
no hirtlier difficulty exists; and should 
1 reeeive the models from Mr. Bate by 
the ist of Februaiy, according to his en» 
gagement, I trust 1 shall be able speedily 
to complete thdr aiBastment, and that 
they will be ready for delivery in two 
or three weeks from that periodf. 

Henry Kater. 

York Gate, Regent’s Park, 

12tb Jau. 1825. 

To the Commissioners of Weights 
and Measures. 

WIdteball 'Freasury Chamben, 

Feb. 4, 1825. 
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CALCIILATINQ INTEREST. 

Sir, —^'I'he Calculation of Interest 
is an operation of tlic counting-house 
of wiv frequent occurrence, and 
many people find it very difficult to 
obtain correct results from modes of 
calculating siillicientiy compendious 
for cuiiitnun use 1 beg leave to take 
advuutage of youi valuable publica¬ 
tion to cuiiiintmicutc a metuou nhich 
1 composed for my private practice, 
which appears to me to possess two 


valuable properties, viz. perfect cor. 
rectness in its results, and general ap> 
plication to all possible rates, whether 
fractional or integral. 

I remmn. Sir, 

Your most obedient servant, 

Richard Dowoen. 

Cork. 

EXAMPLE. 

What is the interest of 261. for 
219 days at six per cent, r 


As 100/. for 365 days is to 61, so is 25/. for 219 days to 18s. 
100 ... 365 ... 6 :: 25 ... 219 
365 219 


36500 1095 

436 

6475 

6 


36500} 32850 

In this stage of the calculation answer or the amount of interest 
(he quotient would be the answer in sought for is less than one pound; 
pounds, but wc find the divisor greater we therefore proceed to reduce the 
than the dividend, .'. the quotient dividend into shillings, by miiltiply- 
would be zero, indicating that the ing by 20, viz. 

32850 

20 


365,000) 6570,00 (18s. /Inswer. 

2920 

000 

We have now obtained the true troublesome. lictus.thercfoic.en- 
aiiswer, by a divisor contaiuiug three deavour to deduce from tlie above 
digits ; but, in common practice, calculation a practical rule, with a 
such a divisor would be considered divisor containing only two digits. 

30500 . . . 5475 
6 


32850 

20 


36500 ) 657000 

20 20 


73,0000 1314,0000 (16*. ^niwsr. 
584 

' 000 
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We have, above, the product of 
the sum, x by the days, = 6476 x 
6 X 20 X 26 = 13140000 ; but 
6 x2x2»6x 4, atid the ciphers 
being of no value, we have the fol¬ 
lowing theorem, viz.— 

Multiply the sum by the days; 
multiply tljat product by the rate 

25 sum 25 

146 days 146 


S er cent, quadrupled; cut off two 
gures, and divide by 73 ; the quo¬ 
tient will be the answer in shillings. 

EXAMPLE. 

What is the interest of 25/. at six 
per cent, for 146 days, at five, four, 
three, &c. ? 

3650 

164x4 


3650 

24-6x4 


73](i76,00(12«. 

146 

000 


3650 

20-5x4 


73)730,00(10«. 
000 


73)584,00 (8«. 

000 3650 

12,3x4 


73)433,00(6*. 

000 


DESCRIPTION OF A GUARD FOR THE KET-HOLE OP A LOCK, INVENTED BT 
WILLIAM OATENBY, OF RICHMOND, WHITESMITH. 

COMMUNICATED BT HR. R. M'VEY. 



E'k-I represents the guard. 

Fig. 2, the lock prepared to reedve the 
goard. 

Fig. 3, the side section of tlie guard, 
showing the knobs, 11, to slide in 
grooves on fig. 2. 

Fig. 4 shows the application of a 
spriiig under the top-knoh, to forca it 
back after it has been pulled down to 
open. 

Fig. small lunges, to allow the 
guard to open. 

Fig. 5, the key to introduce into 
fig. 1 and 2, to pull it down, until the 
knob, 1, be as low as the circular part of 
the Mttom of the groove, fig. 2. 


CEMENTING WATER AND STEAM 
PIPE JOINTS. 

Sir, —I was not a little surprised 
at reading in your journal of the 26th 
of February, No. 79, of volume iii. 


the communication of Mr. H. B.Way, 
of Bath, respecting llouiau cement 
for the joints of water pipes. I very 
much wish he had given some cal¬ 
culation of the pressure of water on 
the joints, fori have sometimes used 
it for patching iron pipes or joints, 
when I have been in a great niirry, 
but never found it to stand longer 
than two or three hours; nay, if ex¬ 
posed to the least jar or shake, which 
IS generally the ciise in pumping 
machinery, the cement cracks and 
falls off the surface. 1 should Iw 
further much oitliged to your (%>r- 
respondent to say whether his pipes 
are connected w'lth a pump, aivt if 
so, of what size it is, and by wbat 
driven, by engine or horse-power; as 
also, whether there are many bends or 
elbows in the pipes—whicH pipes are 
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best, flanged or tocket—and whether 
the pipes have any jar or shake by 
the vdocity of the water passing 
through them ? As I am a practice 
engineer, Mr. Way will, I hope, ex¬ 
cuse my being so troublesome. 

Now, Sir, in answer to your Cor¬ 
respondent, J. T. of Henley-on- 
Thames, on steain-jpipe joints, 1 em¬ 
brace the opportunity of informing 
him what ineaiu I have used for 
many years with success. For what 
is termed flanged joints, and all such 
as are not required to be taken apart, 
I generally use an iron cement made 
of iron boring, pounded sal ammo¬ 
niac, and sulphur, in the proportion 
of forty of borings to one of sal 
ammoniac and one ^uarterof sulphur. 
The exact proportion, however, can 
only be ascertained from practice. 
This composition should be wetted 
with water or urine, and driven into 
the joint with a hammer and caulk¬ 
ing chisel: it will then be found the 
most durable of all joints, if well 
made, and will resist steam of any 
pressure. If the joints are required 
to be taken asunder frequently, this 
cement will not, of course, be so 
convenient, and in such cases a 
platted rope or gaskin, with some 
glazier's putty, or white and red 
lead, will answer every purpose. 

1 remain. Sir, yours, &c. 

Bow, February 28th, 1825. 


APPARATUS FOR CLEARING BEER. 

Mr. R. W. Dickinson, of the 
Albany Brewery, Keiit-road, has in¬ 
vented a very simple and efficacious 
apparatus for clearing beer whfle in 
a state of femientatii/n. I'he bright¬ 
ness of malt liquor depends princi¬ 
pally upon the care taken in draw¬ 
ing otf the yeast while the beer is 
working. After the wort has been 
sufficiently boiled with the proper 
quantity of hops, it is usually run off 
*mtu coolers; and when its tempe¬ 
rature has been by that means suffi¬ 
ciently lowered, it is transferred to 
a large vessel called a gyle-tun. In 
this vessel, after being mixed mth 
yeast, it undergoes the process of 
nrmentatiat)| aii4 before that is com¬ 


plete, is removed into barrels placed < 
side by side on racks, their Dohg- 
holes being left open for the yeast, 
as it rises, to discharge itself, which 
runs down into a trough placed below 
to receive it. It is necessaiy to watch 
this operation when the beer is in 
barrels, and to fill up freouently with 
fresh liquor, to supply tne place of 
that discharged by the fermentation, 
that the vessel may be always nearly 
full. The improved method super¬ 
sedes all this trouble and attention, 
and the beer works in vessels in 
which it is stored, supplying itaelf 
with fresh liquor in place of the yeast 
discharged, and always keeping the 
barrel mil. 

It is proposed to place all the 
barrels upright, and having filled 
them with wort previously boiled, 
and mixed with the proper quantity 
of yeast, a pewter pipe, perhaps six 
or eight inches high, is to be inserted 
into the bung-hole in the upper end 
of the barrel, and packed sound, so 
as not to leak. On the top of each 
barrel a small tub is to be placed, 
with a hole in its bottom, through 
which the pewter pipe is to rise, 
being securdy packed also to pre¬ 
ventleaking, and then into the tub 
about as much wort is to be poured 
as will fill up the space in the barrel 
likely to be emptied by the discharge 
of yeast. The fermentation going 
on causes the yeast to rise up the 
pewter pipe into the tub above, and 
to supply the vacuity so formed in 
the barrel below, the fresh liquor in 
the tub is allowed to run through a 
small hole in the side of the pewter 
pipe near its bottom, by which meqns 
the barrel is always kept fhll of beer, 
and the yeast is received into the 
tub above. 

It is the opinion of Mr. Dickinson, 
that by the adoption of such an ap¬ 
paratus he saves about one and a 
naif per cent, in quantity, and the 
beer is by these means $^atiy im¬ 
proved : he also supersedes the use 
of a gyle-tun, and saves the expense 
and loss occasioned by transfers 
ring the liquor from one barrel to 
another. _ * 

I'he Society of Arts have voted to 
Mr. Dickinson their silver medal for 
this mvention. 
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IMPROVBD CVTLKR’a HII.L. 

Mr Stephen lloole, fonnerly from 
Sheffield, but for many years well 
known as a celebrated manufacturer 
of superior engraver’s tools in Lon¬ 
don, has adopted the following excel¬ 
lent improvement upon the Long- 
wheel, as it is termed, employed by 
the cutlers in general in town. 

Instead of driving his grindstones, 
&c. immediately from the long-wheel, 
as usual, he has adopted two inter¬ 
mediate band-wheels, one smaller 
than the other, but upon the same 
axis. His long-wheel is six feet dia¬ 
meter, from which a band passes to 
one of the intermediate band-wheels, 
of eighteen inches in diameter, and 
anotfier band froih the other inter¬ 
mediate wheel, of four feet in diame¬ 
ter, to the pulley upon the axis of 
his grindstone, &c. 

In this manner he gains as great a 
velocity in his grindstones, glaze- 
wheels, &c. as though they were 
driven by the power of a water-mill 
or steam-engine; a matter of the 
highest importance to good work¬ 
manship. 

His long-wheel has a crank of 
about sixteen inches radius to turn 
it by ; and the axis of it, as well as 
those of the intermediate wheels and 
grindstones, 8cc. have conical pivots, 
turning in holes made iii blocks of 
Mgnumvitte, and which be finds to 
be a great improvement over the 
necks or cylindrical pivots, commonly 
used for long-wheels; as, before he 
adopted the conical pivots, it was 
more than a man well could do to 
turn his mill; but since then it is 
driven with great ease. 

His long-wheel is loaded close to 
the rim or periphery with pieces of 
cast-iron, about three-uuarters of a 
hundred weight in the wliole, e<]ually 
balanced around it, to give it the ne¬ 
cessary momtntum ; and a pullev of 
ten inches in diameter is placed on 
the intermediate axis, to drive his 
grindstones slowly when racing them, 
B8 it is termed. 


ON THE “ OPTICAL QUESTION.” 

Sir,—' fhe blundering of a »w6/kA- 
mg mathematician fsave the ^itor) 


can have no excuse. I was too much 
in haste when I wrote iny suggestions 
on the " Optical Question,” which 
you have inserted in No. "fi. p- 915, 
and I am bound to thank Mr. Joseph 
Hall, ill the name of all those of 
your readers whose deficiency in ma¬ 
thematics might have led them to 
take the calcuiiition there publish^ 
as correct, as well as in my own. 
Mr. Joseph Hall’s correction of my 
error in No. 79, p. 9fi0, is right, and 
1 seem to perceive that he saw I m- 
tended to be so, and tlmt I knew how 
to be so i for it is evident, by his 
statement, that 1-264th part of an 
inch is the " l-9.9rd part of eighth 
of an inch the dividing 264 by 8 
will plainly sboiv that I meant " 33” 
instead of “ 32and why I made it 
read " a compound fraction” instead 
of the simple one was, because of 
the general acceptation of the term, 
“ one-eighth of an inch.” And, as 
for iny second blimder, I shall ven¬ 
ture to say, Mr. J. H. could plainly 
see that T liad only left the calcu¬ 
lation incomplete, by ne;^lerting to 
multiply by 3, the number of feet 
(52SU) contained in a mile, which 
would have been, as Mr. J. H. has 
f iphtltt itatfil, 15840, and for which 
I Immblydcclareinysclf much obliged 
and properly corrected. 

I am, 8ir, yours truly, 
Amucm-amusei) AND Constant Reader. 


16, Burkinghani-strLet,) 
Portlaiid-ruad, > 


Feb. 27tii, 1825, 


/ 


improved glaze-wheels, OB 

GLAZER8. 

Tlie London cutlers almost gene¬ 
rally employ glaze-wheels, made of 
two thicknesses of solid planks of 
mahogany giued together, but which 
are very apt to get out of round, 
owing to the difierent natures of 
the grain of the wood, endways 
and longways. The best glaze- 
wheels are made of pieces of alder, 
so ooinbiiied tlmt the peripheries of 
the glaze-wlmels arc formed of them, 
with their grain laid endways. Mr. 
Hoole has one of this description, 
which was made under the direction 
of his late father upwards of fifty 
years since, now in perfect order. 
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It consists of two pieces of alder, 
crossing each other at right angles 
in their centres, and let half-way into 
each other. The four angular divi¬ 
sions around are filled up with radial 
pieces, cut out of the wood so as to 
present their grain endways toivards 
the periphery of tlin tflazc-wlieei, and 
well fitted, jointed, and glued firmly 
together. This combination is, be¬ 
sides, strengthened by two circular 
plates of iron, being laid one on 
each side, and united, by means of 
screws, with every individual piece 
of wood composing the glaze-wheel. 
Square holes are made through these 
plates for the axis to lodge in, and, 
when wedged tight upon it, the peri¬ 
phery and sides of the glaze-wheel 
may be turned truly, which com¬ 
pletes it for use. 


IMPROVEMENT IN DRAWING IRON 
AND STEEL WIRE. 

The acid liquor used in pickling 
iron-wire during the drawing of it, 
requiring to he warmed, at an emi¬ 
nent manufactory, ingots of brass, 
lying at hand, were accordingly 
heated red-hot and quenched in the 
liquor; the consequence of this was, 
that a portion of the copper in the 
brass became dissolved in the liquor, 
and was precipitated upon the surface 
of the iron-wire pickled in it. It 
was found that the wire thus coated 
])asscd through the holes in the plates 
with remarkable facility, it requiring 
to be annealed much less frccpiently 
than before, owing, iiu doubt, to the 
cupper preventing the action of the 
plate upon it, so as to gall or fret it, 
and, in fact, lubricating it as it were. 
The head of this manufactory has 
since constantly availed himself of 
the use of a weak solution of cupper 
in iron and steel wire drawing. The 
slight coat of copper is entirely got 
rid of in the last annealing process. 


MODE OP MAKING ITALIAN WIRE- 
DRAWING PLATES. 

A piece of plate-iron is formed 
into a sort of shallow box or tray, its 
edges being bent or turned up at 


right angles all round. This case is 
then filled with broken pieces of cas* 
iron, and heated to a welding heat, 
when it is well hammered and firmly 
united to the iron, 'i'he holes are 
then punched through it from the 
back, the face of it being thus funned 
in the cast iron. 


IMPROVED BELL-CRANK 


c 



Sir, —^Having an order some time 
ago to hang a Bell, that required 
twelve Cranks to convey the wire 
round a circular wall, as represented 
in the prefixed sketch, I found each 
crank corresponding with that marked 
DB, to act very ill, owing particu¬ 
larly to its having to lift before it 
could pull It struck me tliat 1 could 
introduce an improvement; 1 there¬ 
fore made a model of a new crank, 
of the shape descrilied CE, and hatl 
several cast from it, and put up, 
when I found that they performed 
extremely well. Indeed, they can 
be used eitiier internally or exter¬ 
nally, by making use of a proper 
pillar, or adding a longer shank to 
the cranks. 

1 am. Sir, yours, &c. 

A CouNTKY Smith. 

Description of the Drawing, . 

A the supposed wall. 

BB the wire. 

C a piece to act on a rivet as the wire 
pulls. 

KG the shank or plate to fix the 
crank. 


SHOE-LAST-MAKING MACHINE. 

The Quebec Gazette informs us 
that “ a very ingenious machine for 
making Shoe-lasts has lately been 
made by Mr. Byrne, of the Settle¬ 
ment of St. Patrick on the RiveV 
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Jacques Cartier. The machine moves extensive application, and its fonoiug 
on the principle of the coniniun the shoe-liist complete, which the 
turning lathe, in the present instance reader knows is of a very irregular 
by horsepower; and what it is re- shape after the common proce^> of 
markable for, is its simplicity, its turning.” 


THE BALANCE QUESTION. 



Sib,—I t is a well-known essential pro- pressing in the direction CA, which last 
peity of all levers, that the momentum, pressure swings the scale. A, out of the 
or moving force of the power, is equal perpendicular, and holds it there as long 
to tlie momentum of the resistance; or, as the pressure is continued; and this, 
in other words, a weight, W, of one they will readily perceive, is equivalent 
thousand pounds, suspended one foot to removing the point of suspension of 
from the fulcrum or centre of motion, that scale farther fioin F. Any pres.sure 
C, will be balanced by a weight, U, of i.i the diiection AK will have a similar 
one hundred pounds, suspended ten feet eflcct. The pressure, tlicii, does not 
from tiie centre of motion, C. Now, increase tlie weigiit, hut only alters the 
suppose W moves through one inch, B position of it: but lo those less used to 
moves through ten inches, and the pro- these matters I will eudeuvour to make 
duct of ihe weight, multiplied by the it still clearer. 

• space it has passed through, is iiiani- It will he very leadily acknowl'-dged, 

’ fcstly equal at each end. that when a man presses tipivaids, the 

But G. B.’s lever is the reverse of this: ground, or wliatcver el.'<c he stands on, 
he says, when the man “ presses with a has to sustain his weight, and the pressure 
force of tliirty pounds midway between caused by the force lie cxeris, and the 
the pivot and the point of suspension, point against winch he pi esses upwards 
he throws thirty pounds additions weight lias to sustain the pressure caiiseu by his 

on the scale, whilst his pressure upwards exertion only; it is plain,theii,wlieneitlier 
will produce a force of Afieeii pounds the ground or the point alio\c yields to 
only, on account of the leverage.’' Now, the force the man e.serts, they are sepa- 
when the scale and one end oi the beam rated, and move in eppo itc diicctions ; 
begin to descend, the point which sus- but G B. makes tlie scale on wliicli the 
tains least pressure (according to G. B.) man stands dc'ccnd hv liis pre.ssurc,and, 
moves through least space, which, if it by votnc uiiaccuiuitalilc means, the sc.de 
were a lever, would be impossible. beam, again.st which the upward pressure 

1 need not slop to remind your mecha- is exerted, follows in the .same direction, 
nic^ friends, that any force exerted in ltiseviilcut,tlierefoie,tli:itany extend- 
the direction AB, the intensity of which iiig force aiuiiig hctvvccn the poiiit.« A and 
force is measurable by the line AB, is B, in the dirertiou AB, eiideiivoui's to 
resolvable into the forces, BC, pressing separate the puiiiis A and B, and coiisc- 
in the direction BC, and eiideavonring nucuily io iie..;roy or (oercoine any force 
to separate the points A and G, and CA acliug in the opposite diici tioiii and, 
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upon « little consideration, it will bs 
equally endent, that this is M which 
the force acting iu the direction AB has 
the power of doing; and while this is 
effwtually resisted, that is, while the 
points A and B are kept in the same po¬ 
sition in which they were before the 
force AB was brought into action, no 
alteration can be caused in the equili¬ 
brium of the scales by the action of the 
force AB. 

Will your intelligent . Correspondent 
J. Y. oblige “ our practical men," by 
helping them orer the stumbliug- 
block'^^he mentions in page 308. 

I am. Sir, yours, respectfully, 

S. Y. (a young Engineer.} 


MBASURIXO ROVKO TIMBER. 

Sir,—I beg to submit tlie following 
remarks on Measnirage’s reply, in your 
Maaasiue, Number 47, to niy letter on 
Timber measuring in a former Number. 
After calculating the contents of an ellip¬ 
tical tree, he says—“ This suiBcienily 
proves thcerrorofT. M.’sas.sertion,that 
a small rarhition from the figure of a 
circle would be nearly equal to half the 
excess of the cylindrical measure above 
the ciistoiuitry.” 1 a.-sci't(:(l, that a small 
variation of any figure from that (if a 
r rcle would cause the contents to be 
less, altliuuah the circunifereiice be the 
same ; but I observed tliat trees in gene¬ 
ral were far fmtii btuiig round. Surely 
it must be understood, that by the vari¬ 
ation of trees from being tniiy drcular, 
wusiiot meanta small one. Another thing 
I mentioned was, that hollow parts are 
frequently found on tlie .siirfarc of trees 

i which, I repeat, arc very frequent). This 
lea'iurage )ia.s taken no notice of 1 then 
said, “ thnr two, in a quantityof timber 
of different shapes, muff he nearly equal 
to half the excess." This supposition is 
very different from asserting, as Mea- 
surage says ( did, that a small variation 
from the figure of a circle would be so. 
Let the reader, if be pleases, turn to my 
letter, and judge if wiiat Measurage has 
said as above is right or wrong. His 
elliptical tree contains only one foot 
eight inches less than the circular tree of 
the same length .and girth first specified 
by him. 1 wg to say there is no- tree 
truly elliptical, but there are many in a 
hundred more unequal in their dimen¬ 
sions than the one he mentions, and, 
from their irregular form, their real con¬ 
tents are much less than he has stated. 
Trees (of which I know there are some) 
approaching to a triangular shape will 
eontdn much less in proportion to their 
circumference than those nearly ellip¬ 
tical. By finding the contents of a sup¬ 
posed trianfralar tree, the contents of 
one appUDiriiing to a triangular shape 


may be found nearly. Suppose a treo fa 
the shape of an equilateral triaimie, 
whose side is 16 inches, the ciicuin¬ 
ference 48, at 40 feet long, theeustoiiuiy 
girth measure is 40 feet, wiiile the ti ue 
contents are only 30 feet 0 ineliVs, whi>-h 
is 9 fret .3 inches less than therustonury 
measure makes it. The supposed eircu- 
Lir tree, of 40 feet long and 48 inches 
circumfeienoe, contains 10 feet 11 
inches more than the cnstoiuary mea¬ 
sure makes it. Now, if the naif of 
these two differences be added to the 
true contents of tlie triangular tree, or 
deducted from the true contents of the 
circular tree, the remainder, or sum, 
which is the same, may be suppo.sc(i to 
be the true contents of a tree approach¬ 
ing as near in shape to a triangle as to a 
circle, and will ne found to be 40 feet 
10 inches. Here idmost all the excess of 
cylindrical measnre, above customary, is 
gone. 

Measurage calls the variation of his 
ellipsis from a circle a great one, but the 
above appears to be a much greater. 'I'he 
ellipsis being a regular curviliucal figure, 
does not greatly vary from a circle, hut 
cont^ns more within its circumference 
than any other figure of the same m o ■ 
portion } and if there is no great differ¬ 
ence in Its diameter more than any other 
figure, except the circle or regular poly¬ 
gon. Nearly one-sixth of the excess is 
gone in the elliptical tree, while it ap-. 
pears there is more tiian niiic-teiiths of 
It gone in a tree approaching as iieiir in 
shape to a triangle as to a circle, in a 
tree, the right section of wliich is as 
near to a mi aiielograin as to a circle, 
one-half of it will be gone in a tree 
nearest the circle, perhaps one-eighth. 
Now, taking a number of trees of differ¬ 
ent irregular forms, of wliich there is 
not one truly elliptical or circular, nor 
many nearly so, and also taking the hol¬ 
lows into the account, which Measurage 
has not done, 1 will leave the reader to 
judge if the average la«s may not be 
nearly equal to half the excess of cylin¬ 
drical measure over customary. 

Measurage says, he endeavoured to 
show the rallacy of the common method 
iu such a manner that the most illiterate 
mechanic might nnder.'>taDd it, and not 
continue to make use of one so very er¬ 
roneous without knowing it to be so. 
The most illiterate mechanic could hare 
understood nothing else from the con¬ 
tents of a tree given by Measurage, and 
from the diagram accompanying'it, but 
that {dl trees were correctly drcular. 
Now, Measurage has admitted, with 
regard to the elliptical tree and to one 
iiMr/y cylindrical, that they are not so, 
and, consequently, he must admit that 
the most illiterate mechanic, by follow¬ 
ing his rule, would be led into a method 
in every instance erronenus, and 1 will 
venture to assert, in some, very much so. 
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Measurage speaks, too, of calculating 
the weight of trees from their measure, 
and asks, how is it possible to calculate 
the weight with any exactness, if mea¬ 
surers bare not a correct method of ascer¬ 
taining the quantity? If Measurage will 
set the hewers to hew off my errors, and 
reduce the tree to an octangular or some 
otlier regular torm, he then may come 
at the actual *|uantity left in it, and cal¬ 
culate the weight by having a correct 
method to ascertain thequahlity; but, 
as to a tree in its natural shape, lie has 
shown no method to calculate with any 
exactness eitlier the one nr the other. 
Witness bis tree 18 feet long and 148 
inches in circumference, nearly cylia- 
drical, and containing 190 feet nearly: 
it may be within six fegt, or witliin three, 
he is not quite certain. Admit the tree 
to be (as many are) very far from being 
cylindrical, then its contents would be 
Yciy far from what is above ^■cified— 
how far is not quite certiiin. I have fol¬ 
lowed the dimeusinus and contents of 
the above tree as they are stated, but I 
beg leave to say there is a nlistake in 
one or the other. A cylinder 18 feet 
long, and 148 iiiclics ill circumference, 
contains within two inches of 218 feet. 

From Measurage's last description of 
traes compared witli ids first, it would 
almost seem that a miintry mechanic 
had told or reminded him of something 
fie.did nut know or think of before, if 
his judgment as a timber-measurer did 
not alter the ease. I do not donbt hU 
abilities, blit I know not how to recon¬ 
cile his assertion respecting a tree 40 feet 
long and 48 inches in circumference 
with his practical knowledge of timber. 
If what is used as timber,' and wliai is 
only fit for the fire, has nothing jo do 
witn finding the total quantity of limber 
In a tree, it certainly ought to be of 
some consideiatioii bet ween the buyer 
and the seller. It is also clear that, not¬ 
withstanding the particular purpose for 
which any tree may be measured, the 
•general pnrposcoftimber-measuriugis to 
ascertain as iirarir as po.ssible the quan¬ 
tity to be sold and bought: and any hew 
‘method of measuring, whon uiider.«toiMl 
and approved, would become that of the 
buyer and seller. 1 never asserted that 
the customary method is correct; 1 know 
it is not so; ‘but I am quite a.s certain 
that file cylindrical method first at¬ 
tempted by Measurage would be incor¬ 
rect iu evei 7 ti'ee, and in many trees 
more erroneous than tlie customai'y. 
No particular tree, be it of the most irre¬ 
gular growth, or that nearest in form to 
a cylinder, can be a criterion for ascer¬ 
taining the quantity of timbiT contained 
in a number of trees of different forms, 
nor do I know of any correct mediod of 
doing it. 

To condnde, ns Measurage tells me, 
in Frencb, Nutt Ike-is n foiuig lUan, 1 beg 
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to inform him, in English, that 1 am an 
old one { and if he can find a new sys- • 
tem of timber-measuring whicli shall be 
approved by all parties in preference to 
the old, 1 hope he will enjoy the credit 
of it; but it must not be that of mea¬ 
suring timber trees as cylinders. 1 now 
bid him and the subject farewelL 
I am. Sir, 

, Your obedient servant, 

R...., Nov. 1824. T.H. 


PLATING WOOD. 

The Parisians have introduced an 
entirely new mode of polishing, 
which is called plaqney, and is to 
wood precisely what plating is to 
metal. Water may be spilled on it 
mthoiit staining, and it will resist 
scratcliing in the same degree with 
marble. The receipt for making it is 
as follows:— 

To one pint of spirits of wine add 
half an ounce of gum shellac, half 
an ounce of gum lac, half an ounce 
of gum sandric ; placing it over a 
gentle heat, frequently agitating it 
until the gums are dissolved, when 
it is fit for use. Make a roller of 
list, put a little of the polish upon 
it, and cover that with a soft linen 
rag, wliich must be slightly touched 
with cold-dranii linseed oil. Rub. 
tliem in the wood in a circular di¬ 
rection, not covering too large a 
space at a time, till the pores of the 
wood are sufficiently tilled up. After 
this rub in the same manner spirits 
of w'me, with a small portion oi the 

{ lolisb added to it, and a most bril- 
iant polish will be produced. If the 
outside has been previously polished 
with wax, it will be necessary to clean 
it off with glass paper. 


PRECIPITATION OF SOLID COPPBH, 

Generally, copper, when precipU 
tated from any solution, is in tM 
state of a very fine powder, without 
any sort of aggregation. But M. 
Clement has lately informed the 
editors of the “ Annales de Chinue 
et Physique,” that in a manufactory 
of vinegar from wood, near Paris, 
in which sulphate of copper is used in 
solution, the copper is frequently 
deposited from this solution in n 
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state of Bggre^tion. M. Clement 
possesses specimens which weigh 
more than lb grammes. On the 
part where they have been deposited 
they assume the appearance of the 
woM against which they lay, but on 
the exterior part they have a crys¬ 
tallized appearance. When filed, they 
are very brilliant, like copper which 
has been melted, and their specific 
gravity is not less than such copper. 


HINT TO WORKING GOLDSMITHS. 

Sir, —Observing in your valuable 
Magazine descripnons of two ma¬ 
chines, one to enakle shoemakers, 
and the other to enable tailors, to do 
their work standing, I am induced to 
suggest a similar contrivance for the 
convenience of goldsmiths. Being 
one of the latter trade, 1 know the 
injurious effects of sitting all day, 
and am therefore doubly anxious to 
remove them. Generally speaking, 
we find mechanics pale and meagre 
in countenance; and this we may 
reasonably ascribe to their being con¬ 
fined in unwholesome worksliops, 
amidst charcoal fumes, the smoke of 
lamps, &c. All this is unavoidable, 
but sitting is not; from which perni¬ 
cious custom,weak knees, weak loms, 
round shoulders, crooked legs, con¬ 
traction of the chest, and difficulty 
of breathing, all originate, proving 
the death of some, and the misery 
of but too many. 

Shoemakers—indeed, every mecha¬ 
nic—ought to be obliged to tne inven¬ 
tor of tlie Shoemaker’s Standing Ma¬ 
chine. In the course of twenty or 
thirty years, if this standing plan is 
followed, we may expect to see shoe¬ 
makers and other mechanics, who 
ursue their occupations within doors, 
ecome fine, well-grown, able, and 
hearty men, fit for soldiers and sail¬ 
ors, which now a-days every one 
knows they are far from being. 

. I propose, for goldsmiths, to do 
away with stools ^together, and to 
use, instead of them, one, two, three, 
or more moveable steps. Some Jobs 
require the workman to be more ele¬ 
vated, and in this way he may accom¬ 
modate himself .The Doards,of course, 
would reqiure to be raised math 


higher than they are now—to the 
height, perhaps, of the highest man- 
It 13 easy to see that this improve¬ 
ment would be attended with little 
expense or trouble. For the first 
week or so the workman would feci 
awkward, and grow much sooner 
tired; but after a little while, I think 
he would feel no more iiiclinatioii to 
sit than (as has been before oI)served 
in your Magazine) a blacksmith or a 
carpenter. 

A Goldsmith’s Apprentice. 


STEAM-ENGINE WITHOUT BOILER. 

The Newport (United States) Mer¬ 
cury states, that an experiment has 

i 'ust been made in crossing Bristol 
^erry with a Steam Engine without 
a boiler, invented by Mr. John Bad- 
cock. The experiment was com¬ 
pletely successful. The following is 
the description of the Engine :— 

" The substitute for a boiler of a 
ten-horse power engine consists of 
two sections of cast iron tubes, one 
inch thick, each 16 feet in length, in 
lengths of 3^ feet, and averaging 
If inch bore, and containing about 
3 gallons, placed horizontally in a 
small furnace, 3^ by 4^ feet and 
3 feet high, llie end of one tube 
enters into the top of a cylinder 
6| inches in diameter; the end of 
the other enters into the bottom; the 
other ends go out on opposite sides 
of the furnace, and to eucii is attach¬ 
ed a small forcing pump, one inch in 
diameter, and they are alternately 
worked by gearing attached to the 
cross head, llie cylinder is also en¬ 
closed in the furnace, and the length 
of the stroke of the piston is 2 feet 
2 inches. The motion is communi¬ 
cated by shackle bars in the usual 
way, and there is no variation from 
the common construction of a high- 
pressure engine. To set it in motion, 
a fire is made in the furnace with a 
few sticks of small wood, or half a 
bushel of coal, and when the tubes 
are heated, only three cubic inches 
of water are injected from the forcing 

5 upon the hot iron, and it is in- 
y converted into steam; a valve 
at the same time being open into the 
cylinder, it forces down the piston; 
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the Other pump then forces the same 
quantity into the tube •, another valve 
is opened, and the piston ascends; 
and it continues to operate with una¬ 
bated visfour as lontf as it is sup¬ 
plied with water. Ine number of 
strokes made by the piston in a mi¬ 
nute is about 40, while propcUliig 
the boat; and the <iuanUty of water 
then used is only a p^allon in four mi¬ 
nutes. It is necessary that it should 
he fresh water, as the tubes are so 
small that they get clogged by either 
salt or sediment; but this is no ob¬ 
jection, as bv adding a condenser, 
nearly the whole can be retained, 
and we believe it will be found to 
combine the four requisites, cheaj)- 
ness, simplicity, strength, and uti¬ 
lity, of a perfect machine. The 
whole space occupied bv it does not 
exceed that of a small tea-table; 
and the power may be indefinitely 
enlarged without much increasing 
the size, and with few alterations it 
can be easily adapted to any engine 
now in use.” 


THE QUESTION IN SCIENCE. 

• Sir, —I feel obliged by the an¬ 
swers of J. G. p. :v9, but cannot 
think they afford the information the 
questions solicit. 1 am ignorant how 
change of density lessens weight, as 
the particles of the air must, under 
compression, be in contact; of course, 
the quantity of matter, however dif¬ 
ferent the size of the particles may 
be oue time and another, must al¬ 
ways be the same in a given space. 
I am at a loss also to conceive how 
. temperature lessens weight, or how 
• the same (juantity of matter, were it 
ever in agitation, could be attracted 
by the earth with less force for being 
hot. In fact, the momentum of a 
hiUing body would be nothing less, 
were the body absolutely red hot. 
Agmn, “ new properties arising 
among elements by intermixture,” 
whence come they ? or, can one par¬ 
ticle part with, or even communicate, 
any portion of its properties to ano¬ 
ther? I believe not. Sir Isaac Newton 
says, matter is unalterable, otherwise 
the elements would become worn out 
and nature changed. He says, like¬ 


wise, that matter possesses inertia; 
of what use then would properties be 
without ability to make auy use of 
them ? Perhaps J. Q. will he kind 
enough to show wherein these mis¬ 
takes lie. 0. D. Y. 


WHY ARB WE WARMEST WHEN 
ASLEEP } 

Sir, —Notwithstanding! have been 
ill the habit of sleeping every night 
and waking every morning all my 
life, it has but lately occurred to me 
that I must be vastlv ivarmer when 
asleep than awake. I am aware how 
useless it is to send anv communica¬ 
tion to your popular Magazine that 
is not somewhat scientific; but I pre¬ 
sume the subject of my inquiry is at 
least as much so as the Raw,and 
Boiled Egg proposition, p. 374; 
of which, one way or another, 
(whcnMr.Dixon generously furnishes 
his illustration), I hope to make 
a rational meal. Give me leave, 
then. Sir, to ask, whether there is 
any thing but what is natural, or 
being natural, that does not take 
place according to the laws of nature, 
from which alone we derive our prin¬ 
ciples of science ? Is not that most 
agreeable kiiife-aiid-fork exercise, 
which is practised daily between 
whUes, performed on the principle 
of the lever; and that of tenanting 
and uutenanting the bowels, as Saiiclm 
phrases it, promoted by the human 
frame being a galvanic system in it¬ 
self? iViaynot, in like manner, sleep 
be a galvanic operation of some kind ? 
Still, however, 1 cannot account for 
sleep being so productive of heat as 
it is. Every one knows that it be¬ 
comes less after waking, and that 
without any change in covering, cur¬ 
tains, or the like. Will some of 
your learned correspondents be kind 
enough to solve the problem ? 

Caloric. 


CASHMERE SHAWLS. 

Most of these articles are exported 
from Cashmere in an unwashed state, 
and fresh from the looms. Sixteen 
thousand looms are supposed tp be 
in constant motion there, each of 
them giving employment to three 
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meo, whose wa^ea are. about three 
pice a-day. It is ca^ulated that eighty 
thousana shawls are disposed of an- 
Dually. The wool from Thibet and 
Tartary is the best, because the 

S »at which pruilucea it thrives better 
ere : tweuty>four pounds weight of 
it sells at Casiunere, if the best sort, 
for twenty rupees 5 an inferior or 
harsher kind may be produced for 
half the money. The wool is spun 
by women, and afterwards coloured. 
When the shawl is made, it is carried 
to the custom-house and stamped, 
and a duty paid aneeable to its tex¬ 
ture—one-nfth of the value. The 
persons employed sit on a bench at 
the frame, sometimes four people at 
each frame { but if the shawl is a 
plain one, only two, A fine shawl, 
with a pattern all over it, takes nearly 
a year m making. The borders are 
worked with wooden needles, having 
a separate needle for each colour. 
There is a head-man who superintends 
and describes the pattern. The rough 
aide of the shawl is uppermost while 
manufacturing. 


roofing public roads. 

A writer in the Kentucky Argus 
recommends that public roads should 
be covered with roofs from town to 
toivn, similar to rope-walks. He says, 
** it will be necessary to use cedar or 
locust posts, or stone pillars, every 
fifteen to twenty feet on each side of 
the road; on these put your plates 
and raften, and cover ^e roof with 
good oak or ash boards (shingles) 
about three feet long, well muled on.*' 
By thus keeping the road perfectly 
dry, the writer thinks it would last a' 
long time. The advantages and 
comforts of such a road,” he adds, 

would be unequalled upon earth. 
ThefraveUcr, in winter, could pursue 
Ufl joBBBBy ttpoaasmooth, diy, firm, 
■unmer’a road, aod would be per- 
feqUy secure adthout t^ encum¬ 
brance or expense of leggins or an 
Rmbrella; in summer he woidd be 
protected from the scorching rays of 
the son, and the drenching dmwers 
^ rain; he would also be relieved, 
1 r a great measure, from the suffb- 
Mtien of the dust, whichis produeed 


by cutting up the roads while wet, 
and pulverizing the clods when dry.” 
It is supposed mat a roof would,with 
little repair, last upwards of twenty 
years, and, for that length of time, 
save all labour on the road. 


AMERICAN DOMESTIC SPINNER. 

^ A new domestic machine for Spin¬ 
ning Wool, Cotton, Flax, &c. has 
been introduced into the United 
States, of which a Correspondent at 
New York speaks thus highly:— 

*' The advantages of this machine are 
such as must recommend it to every 
one who examines it. Besides a great 
impnivemeut in the finish and texture of 
cloth manufaotiived from yarn made by 
this machine, it will, in spinning lOOlbs. 
of cominouj or SO or (iO pounds of fine 
wool, clear Itself; for it is calculated that 
a run and a half can be .«pnn iu a day by 
an ordinary spinner 011 each spindle; and 
as there are 10 spindles attached to the 
machine, it would make 15 run a day, 
or 90 runs in a week—so that there would 
be a difference in favour of this macliiue 
of 78 runs a week over the common me¬ 
thod of spinning. It would tlius leiiuire 
but a fortnight or tlirce weeks to dear 
the first cost of the machiiu*; and any 
person can easily calculate what an im¬ 
mense saying or time and labour there 
would be in the spinning of great quanti¬ 
ties of wool, cotton, flax, &c. 

** The peculiarity in the maimer of ope¬ 
ration of this machine consists iu its having 
a large pulley substituted in the room of a 
common spinning-wheel (as in Brown's), 
which pnltey is belted to a small pulley at 
the bottom, and the speed is increased 
by a larger pulley on the same shaft, that 
is belted to the whirl which carries the 
ten spindles. In this machine tiie rolls 
are placed 011 an apron, and a small 
roller keeps the rolls from falling (in 
case the thread breaks) when the jaws 
or gripe are open, like tliat of the com¬ 
mon billey: but in Brown's the rolls 
fall to the floor when the threads break; 
and a ratchet causes the apron to turn 
when the carriage is sliding down, till 
the guage strikes a projecting piece of 
iron, and the jaws or gripe are instantly 
dosed by small levers at each inde, to 
which are attached small weights by a 
cord passing over rollers, which keep the 
jaws closed perfectly tight. The guage 
can be easily altered by any one, so as to 
let out more or less of the roll, as ao' 
cording to the judgment of the spiQiier 
if may require. The thread is also guided 
on to, the spindles iu a different way: in¬ 
stead of having to reach up Ml high ia'R 
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MnoB ctn to laj hold of B handle, the 
lever is within convenient reach of the 
amallest person, who is to bear it down 
slightly. By lifting this same lever up, 
the jaws or grijie are thrown open, and 
the rachei is thrown into gear. A creel 
is also placed at tlie bottom for doubling 
and twisting carpeting on stocking yam. 
Any person can be taught how to spin 
with tliis machine in an hour or two. so 
as to need no further instruction. The 
price of the machine, including the ap> 
paratns for doubling and twisting yam, 
IS only 30 dollars.” 


PTnOLIONEODS ACID. 

_ Two specimens of meal were, some 
time ago, exhibited at a Meeting of 
the Philosophical Society, White¬ 
haven, which had been prepared with 
Pyroligneous Acid on the 7th of Sep¬ 
tember, 1819. One'of the pieces 
had been taken to the West In^es 
to try the effect of the climate, and 
the other was hung up at home. 
After the lapse of fifteen months 
(i. e. January, IB^l) they were tasted 
by all the Members of the Society, 
and fuund to he perfectly sweet, 
fresh, and fit for use. 

A Mr. Houston, of New York, 
with the view of satisfying himself 
on the subject, caused six pieces of 
beef usually selected for smoking, 
and weighing about fifteen pounds 
each, tube cured with salt, saltpetre, 
and sugar, in the ordinary way; and 
when they had been about four weeks 
in the pickle, they were taken out 
and hun^ up for twenty-four hours, 
after which they were moistened by 
a brush with nearly a quart of the 
acid. In a few days they had all the 
appearance of smoked beef, and 
when cut in slices, no difference 
whatever could be discovered be¬ 
tween them in flavour or taste. Some 
hams and tongues, prepared in the 
same manner, showed a similw re¬ 
sult 

*• In picunt of eemtomy,*' egya Mr. 
Houston, “ die difference in the two 
inodes is very strikiitf. llie expense 
of smoking anundreoweight of meat 
iA.37i (%at8{ the cost of the acid 
for the same quantity is only six 
gents. But what is of still greater 
imponanca is, that when nuat re¬ 
tails from the smoke-house, it ge¬ 


nerally weighs about a third less than 
went sent thither. Prepared with the 
acid, no diminution in the weight 
takes place; while the juices of Ahe 
beef and hams which are dried up by 
the fire of the smoke-house are en¬ 
tirely prewrved in the new process. 
Add to this, that in using the acid 
there is no danger of the meat being 
changed, or of its passing through 
the hands of persons who may not be 
altogether attentive to cleanliness— 
considerations which are of no small 
importance to those who are careful 
in regulating their household affairs.’* 


INQUIRIES. 

MO. 108.—PRODL’CTB OP COAL TAM. 

SiK,—Joining heartily in the wish 
that your valuable Magazine may be 
Cas your Correspondent Niloc Esor 
expresses it) “ useful in bringing to 
light many valuable secrets, which 
are at present in the hands of a few 
mercenary individuals,” I take ad¬ 
vantage of it to beg any of your Cor¬ 
respondents will answer the following 
questions:— 

What is the preparation from coal 
tar which is called petroleum f—and 
whether it be the same article called 
coal oil, spirits of tar, and essential 
oil of tar ?—for by all those nainen 1 
have heard it nailed. 

Whether it be not the same fluid 
which has been used for lamps ? 

And, lastly, where this spirit of 
essential oil of coal tar can be pro¬ 
cured.' 

I am, Sir, 

Your obedient servant, 

.T. Entrap. 


MO. 109 ^ 1 —ocTTiMO acuwa. 

should fqel extremely 
obliged to anv of your Correspond- 
ento to solve the foUowing diffi^ty: 

Havii^r a Screw to cut, about • 
foot long in the thread, I have found. 
after r^eated trials, that both the 
top andT botiont ends are by much 
the largest. Now, as I have no re- 
gulator or inaclnnery for ciiukig 
screws but the common stocks ai^ 
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dies, such as si&iths use, I should 
be g-lad to know the reason why the 
middle is smaller than the ends ?— 
and if any method can be used to 
make the screw the same size the 
whole length, as that is desirable for 
the object wanted ? 

A Juvenile Reader. 

Woolwich. 


NEW PATENTS. 


To Edward f.ces, of Little Thiirroch, 
£s.<;cx; and Oeorge Harrison, brick- 
nuikcr, of the same place; for a new 
and improved method of making biicks. 
tiles, and other articles iiiauufacturea 
with brick-eaith Dated February 1.— 
Til be Kpecilied in six months. 

To .lohii Thill, of Edinburgh, arehi* 
tpct; for a new method of roii'tructiiig 
a roast! iig-jiick. Dated Febiuary 1.— 
In two mouths. 


To Samuel Crosley, of Cottage-lane, 
City-roiul, (Middlesex, gent.; for a cer¬ 
tain apparatus for mea.suriiig and regis¬ 
tering the quiuitity of liquids passing 
from one place to another. Dated Fe¬ 
bruary I.—In six months. 

'I'o Samuel Crosley, of Cottage-lane, 
Clty-roail, geiit.; for improvements in 
the construction of gas - regulators or 
governors. Dated February 1.—In six 
months. 

To John Heathcoat, of Tiverton, 
Devon, lace-manufacturer; for certain 
improvenicuts on the uictiiod or methods 
of manufacturing silk. Dated February 1. 
—In sit months. 

To llmothy Rtirstall, of Bankside, 
Southwark; and John Hill, of Green¬ 
wich, engineers; for a locomotive or 
steam rai riage, for the conveyance of 
mails, passenger.s, and raods. Dated 
February J.—In six months. 

To George Augustus Lamo, of Rye, 
D. D.; for a new composition of malt 
and hops. Dated Febrnary 10.—In six 
month.s 

To Richard Badiiall, the younger, of 
Leek, silk-manufactnrer: for certain im- 
pi-uvemenrs in the winding, doubling, 
s|>iuning, throwing, or twisting of silk, 
wool,cotton, or other fibrous substances. 
Dated February 10.—In six months. 

To Edward Lees, of Little Thurrock, 
Essex, publican; for certtdu improve¬ 
ments iu water-works, and in tlie mode 
of cont'eying water, for the purpose of 
flooding and draining lands; which sud 
iiupruvements are also ap)ilicable to 
various other useful purposes.' Dated 
February It).—In six months. 

'i'o Thomas Masterman, of the Dolphin 
brewery, Kadcliffe, Middlesex; for an 


apparatus for bottling wine, beer, and 
other liquors, with increased economy 
and dis|:»tch. Dated February 19.—In 
two months. 

To Edmund Lloyd, of North End, 
Fulham; for a new apparatus from which 
to feed fires with coals and otiier fuel. 
Dated February 19.—In two months. 

ToBepjamin Farrow, of Great Tower- 
street, Loudon, ironmonger } for an im¬ 
provement or improvements in buildings, 
cakulated to render theiii less likely to 
be destroyed or injured' by fire than 
heretofore. Dated February 19.—In six 
months. 

To Jesse Ross, of Leicester, hosier: 
for a new apparatus for combing and 
straightening wool, cotton, and other 
fibrous substanres. Dated February 19. 
—Ill six mouths. 

'I'o Jacob Mould, of Lincoln’s Inn- 
fields, Middlesex, Gent.; who, in con¬ 
sequence of communications made to 
him by a certain foreigner residing 
abroad, is in possession of certain ini- 

e rovements in fire-arms. Dated Fe- 
ruary 19.—In six months. 

'I'o Henry Burnett, of Arundel, Sussex, 
Gent.; who, in consequence of cumnia- 
iiications made to him by persons re¬ 
siding abroad, is in possession of certain 
improvements iu machinery, for a new 
rotatory or eudless-lever action. Dated 
February 19.—In six months. 


CORRESPONDENCE. 


E. J.’a communication and model we 
are unable to comprehend. Its object 
requires some elucidation. 

Snug’s last communication is intended 
for insertion. 

How long will the paper of Amicus be ? 
Our decision as to its insertion will de¬ 
pend much on that circumstance. 

S. L. D.—They are not yet awarded. 

Communications received from—Mr. 
Combes—Mr. Pasley—A Subscriber— 
Mr. Andrews—S. Cooper—Plumbago— 
H. Bloxam—D. F. G.—T. B.-Mr. James 
White—T. W. S.—Square-An Experi- 
meiital'ist. 


Erratum.— In the answer of Telloc 
Trigger to the first question on Gunnery, 
p. .^b3, Number 81, for 3-8th8, read 
a-8ths bore. 


Commnnicatioiu (post paid) to be addretnit to 
the Editor, at the KbiUhen*, KNIGHT and' 
LACEY, 65, PatenuMter-ipiw, London. ' :i 

Printed by B. BaHBi.kV;B«dt-eoait,Fleet-stfeet.' 
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" Onta the present epoch the Sciences hove been the patrimony of a few; but they are already 
heoome common, and the moment approuches in which their elements, their principles, and tbolr 
most simple practice, will become renlly popolar. Tlirn it will be seen how truly nniTcrsal their 
ntility will be in their applicotion to the Arts, and their inBuence on the general rectitude of the 
Mbad Condorcet. 
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IVOBT PROritB PORTRAIT!!— FBltatL'Rl OP THB OCIAN 


IVORY PROFILE PORTRAITS. 

Sir,—I am not enough acquainted 
with the ivory toy-trade to know 
whether '‘./itA and counters," such as 
are used by card-players, are enough 
in request to make the following sug¬ 
gestion of any advantage, ivory 
profile portraits can he made, 
counters, &c. if the artist is a gootr 
turner, or a good turner an artist, 
'fhirty years ago I was enough of 
both to nave made them; but being 
well employed in painting, and find¬ 
ing some considerable capital neces¬ 
sary to such a novel undertaking, I 
proceeded no farther than one expe- 
ruMntal proof, and thus the invention 
has rested with me. I understand 
that a complete set of counters or 
fish is nine dozen, and I calculate 
that 100 portraits (each a complete 
and interesting substitute for a fish 
or counter) might be turned out of 
one block ; so that 108 different pro- 
file likenesses, 100 of eacH, woulo be 
completely firoduced by turning 108 
blocks, that would be 100 sets of 
counters, &c. The preparation of 
the blocks would be no difficult work, 
hut! am incapable of giving a true 
estimate of the expense of the ivory. 
Kach piece of ivory wpuld be about 
the size of the first of the preceding 
figures, 100 of which will be glued 
up in each block, being first smoothed 
on both surfaces, as finished; and 
when the block is finished turning, 
the 100 profile counters ot one per¬ 
son is complete, only by soaking it 
till the ivory will separate. Inns 
100 times lO'd portraits of the most 
distinguished persons might be had 
as tivo sets of counters, or a set might 
be formed altogether on a coloured 
ground; and on any singular event, 
the kero of such might be published 
in this form within two or turee days 
after the drawing is obtained. 

The second of the preceding figures 
exhibits a section of a quarter of a 
block, showing how the ivory, fonr 
pieces together, are to be distributed 
round the circle. The intermediate 

K is, of the wedge form, must be 
, close wood. 

1 am. Sir, 

Year obedient servant, 

O. O. 


P. S. Should any principal be dis¬ 
posed to take my further explana- 
nation, you ore at liberty to give hior 
my address. 


PRESSURE OF THE OCEAN. 

Sir, —In your 80th Number a Cor¬ 
respondent requests to be furnished 
with some facts respecting the Pres¬ 
sure of the Ocean on Bottles submit¬ 
ted to its infinence. 1 beg leave to 
refer him to the Imperial Magazine, 
for December, 1819, where he will 
find this subject treated of at length, 
and illustrated by a variety of expe¬ 
riments, which, 1 make no doubt, he 
will find conclusive. The paper is 
highly interesting, and were 1 not 
fearful of trespassing too much on 
your kindness, I womd gladly trans¬ 
cribe the whole. As, however, some 
of your readers may not have an op¬ 
portunity of obtaining it, a general 
outline may not prove unacceptable. 

The^ experiments first detmled 
were made by the Rev. John Camp¬ 
bell and a friend of the writer, with 
a common bottle, corked and scaled. 
The results appear to be nf two 
kinds: first, where the cork was 
forced into the bottle, and, secondly, 
where it appeared to be unmoved. 
With respect to the first, no diflicuUy 
will occur in accounting for the 
effect produced, as it is manifestly 
owing to the great pressure of water 
at IC^ fathoms depth ; but, for t!ie 
second, it is rather mure difficult to 
account, especially as it is statcil 
that, in both cases, the Wttlc filled 
instantaneously. The Rev. John 
Campbell refers it to the “ porous¬ 
ness of the glass but to this opi¬ 
nion many forcible objections mi^t 
be urged, the principal of which 
seems to be the sudden rushing in of 
the water, which is described as in¬ 
stantaneous. But before the water 
could fill the bottle, the air must be 
allowed to escape; ** and for this,” 
the writer observes, “nothing short 
of hours, or days, or weeks,' could 
be^ calculated ujion, instead of any 
thing like a period that could be de¬ 
nominated sudden or instantaneous.” 

The only method, therefore, which 
appeared of setting the question at 
rest, was fo try the expeninent with 
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a vetsel wholly formed of glass; 
for this purpose, another friend of 
the writer, proceeding to Ceylon, 
was prorided with two l>ottles, one 
hermetically sealed, and the other 
having a ground glass stopper; the 
result of his expenments is like¬ 
wise communicated. The bottles 
•vere lowered to the depth of 100 
fathoms, and came up quite empty; 
but, on a second trial, the one her¬ 
metically sealed appeared to have a 
flaw in it, and it was, in consequence, 
threi’.faurtlts full of water, which 
escaped on its being drawn up. This 
fact, however, will furnish an argu¬ 
ment rather fur than against the 
general conclusion to be drawn. If 
the effect, as at first conjectured, 
were dependent on the porosity of 
the glass, the bottle would lihve been 
completely, instead of partially filled. 
The one provided with the glass stop¬ 
per came up entpty, as before. 

The writc^ in (juestiun concludes, 
theicforc, that the water gained ad¬ 
mission throujrli thp pores of the 
cork ami setiimg-wa.x, not of the 
glass. With this opinion I appre¬ 
hend the generality of your readers 
will feel disposed to coincide; “ al¬ 
though,” as he «)bserve8, “ the case 
is still attended with singular pheno¬ 
mena.” 

I shall make no apology for the 
length of this comm nnication, having 
abridged the article more than it 
deserves. The subject is certainly 
interesting, and did ray leisure per¬ 
mit, I would gladly have bestowed on 
it that attention which it merits. 

I am. Sir, 

Vour obedient servant, 

N. R. 


Sir, —“A Constant Reader” re¬ 
quests a description of circumstances 
relative " to the corked bottle sunk 
in the ocean,” page 382; and being 
desirous of affording my limited in¬ 
formation, I willingly convw the 
result of my experiments, indulged 
(rather as pilutime) in ploughing the 
deep. 

1 have teken the common beer 
bottle, had it well corked, sealed,'and 
■coated, so aa to be (as I thought) im- 
perviotu, aad affixed thereto a sound¬ 


ing line, with decp-Bfcalead attached, 
SO balanced as, in one instance, to 
regulate the sinking bottom under¬ 
most—in the other the neck under¬ 
most : the depth they reached might 
be about 80 fathoms. In pulling 
them in again the result was the 
same—both bottles being nearly full 
•f water, and the corks forced out. 
I have pursued this fancy further, 
by trying the experhnent with bottles 
hermetically sealed, having no aper¬ 
ture, similar in size to the soda-water 
bottles, and having the same rotun¬ 
dity of shape at each end. In some 
instances these bottles broke, in 
others they were hauled in with a 
half and even three parts filled with 
saline particles. The result in my 
mind was, that the porous quality of 
glass, thus exposed to pressure, suf¬ 
fered the fixed air to escape, and, 
from the like cause, admitted grosser 
particles. You must not expect a 
more scientific illustration from one 
who handles a Tar Brush. 

Maich 9th, 1825. 


Sir,— Having seen, in the Mecha¬ 
nics’ Magazine of March 7th, an in¬ 
quiry of a Correspondent relative to 
empty bottles being sunk in the sea, 
and the attendant effects, I have ven¬ 
tured to make a few remarks ou the 
subject, your inserting which will 
oblige 

Your obedient servant, 

W.L. 

Red Lion-street, March 11th, 1825. 

During a voyage to the East Indies, 
being in a calm on the Line, we 
amused ourselves by the experiment 
of lowering a bottle, by means of a 
weight attached, to the depth of 
about 60 fathoms. The cork bad 
previously been driven in as tight as 
possible, and well sealed over with 
sealing-wax. After it had remained 
down about three minutes, it was 
hauled up; the bottle was about half 
full, the water was quite salt, and 
the cork and wax oa sound as before 
the bottle was lowered. It was then 
emptied, corked and sealed up closely 
again, and lowered to the depth of 
about 80 fathoms; after remm'mg 
about the same time ai before. It 
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was hauled up, and the cork was 
found to have been forced hito the 
bottle, which quite convinced me 
that the only possible way the water 
could have ^ot into the bottle, in the 
first expenment, must hare been 
through the cork. The superincum¬ 
bent pressure on the cork must have 
been very great, fur, allowing a 
column of water, of the diameter of 
a common cork, and one inch in 
height, to weigh one ounce and a 
half at the depth of 60 fathoms, 
there would be a pressure of more 
than 400lbs., and at the depth of 80 
fathoms, 540 lbs. Perhaps 1 may not 
be correct in my calculations, out I 
should suppose I am rather under 
than over the mark. 

I have heard one of the officers of 
the ship in which I was, and on whom 
1 could depend, say that he had 
varied the experiment by passing a 
sail-needle through the cork, close 
to the mouth of the bottle, so that 
the cork could not be forced in, and 
when it was drawn up it was found 
to be full of water. 

It has been remarked by some, that 
the filling of the bottle could be per¬ 
ceived by a sudden and increased 
weight, as though the water got in 
■instantaneously; but that cannot be, 
for a weight five times as heavy as a 
botde of water can scarcely be felt 
at a depth of 60 or 80 fathoms. 1 
should imagine the experiment might 
very easily be tried on shore, by sub¬ 
jecting an empty buttle, well corked, 
to a pressure equal to the weight of 
the water pressing on the cork m the 
above experiments. 

A glass globe, without any orifice, 
has been lowered into the sea, and it 
came up quite empty. 


MORTAR. 

SiR,->If a piece of Mortar, taken 
during the month of November from 
one of the piers or columns ef St. 
Botfllph's Priory, Colchester, built 
in 1100, will be of any use to your 
Correspondent who signs himself 
A Sub8cril)er,’' in your Magazine, 
No. 7S» February Id, 1825, 1 will 
•end U to him do being made ac- 
fuainted mth his address. 


It would have been satisfactory tw 
some of your readers if he had put 
his initials to his letter in the first 
instance, or is the “ Subscriber” the 
architect alluded to in the letter of 
Abel Handy, page SSJS, No. 77» 
and unwilling to aSbrd any clew by 
which he may be known ?—Is the 
Church at Chelsea ? 

I am. Sir, yours, &c. 

A Subscriber. 

March 7tb, 1825. 


RECEIPTS FOR LACQUER. 

Sir, —I send you two Receipts for 
Lacquer, which are the result of 
numerous experiments made by a 
gentleman who was a pupil of the 
celebrated Lavoisier. I wish your 
widely-circulated Magazine to be the 
means of communicating them to 
the practical mechanic, who will be 
the best judge of their real value, 
lam,Sir, 

L. Lessor. 

Pah Tin Plate Lacquer. 
Strongest alcohol 4 oz. 

Powdered turmeric 2 drachms 

Hay Saffron 1 scruple 

Dragon's blood, in powder, 2 scruples 
Red Saunders | scruple 

Infuse this mixture in the cold for 
48 hours, pour off the clear, and 
strain the rest, then add 

Powdered shellac } oz. 

Saiidrach 1 drachm 

Mastic 1 drachm 

Canada balsam, 1 dnu-hm 

Dissolve this in the cold by frequent 
agitation, laying the bottle on its 
side to present a greater surface to 
the alcohol; when dissolved, add 40 
drops of spirits of turpentine. 

Deep Gold Lacquer. 
Strongest Alcohol 4 oz. 

Spanish Anuotto 6 grains 
Powdered turmeric, 2 drachms 
Red Saunders 12 grains 

Infnse and add shellac, &c. as to the 
pale tin lacquer, and,wheu dissolved, 
add SO drops of spirits of turpen¬ 
tine. 

N. B. Lacquer should always stand 
till it is quite fine before it is used. 
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SQUARE AND CUBE ROOTS. 


Sir,— -According to promise, I 
proceed to state my plan, on a fixed 
foundation, relative to the Square 
and Cube Roots,whereby any pei-son, 
having a knowledge of simple mul¬ 
tiplication, may calculate his own 
tables with ease and dispatch. 

SQUARE ROOT. 

Although it appears that 3 is not 


the mean proportion exactly between 
2 and 4 in square measure, yet the 
square root proves that twice 2 is 4 
complete; hence it follows that any 

f iven number of squares, multipled 
y 4, its product will answer to a 
double root. For example, I will 
begin with 64 squares, whose root 
is 8 ;— 



64. 

4 

.Root 8. 

Squares... 

• a • • 259* a • • 1 

4 

..Root 16, double. 

t * 

Squares... 

4 

..Root 32, double. 

Squaita.*. 

4 

..Root 64, double. 

Squares... 

« a • 16364* « e• 1 
9 

..Root 128, doable. 

Squares.., 

1 e B *147466e••• 
100 

..Root 384, threefold. 

Squares.. 

....14745600.. 

..Root3840, tenfold. 

OENERAI. RULES. 

'".Any given number of squares, 
lu^tiplied by 

4 will raise the root 2 fold. 

9 -. H 

To find the root of 13, 15, 17, or 
19, say: For 16 the half is 71; to the 
7 add the decimal fraction of S-lOths; 
multiplied by itself will produce the 
squares for 7i. The fraction 
cease when the root is 16. 

16 . 

. 4 

25. 

. 5 

CUBE ROOT. 

36. 

. 6 

As in the square, so in the cube | 

49 . 

. 7 

the only difference is in the number 
of squares answerable to the roots, 
Anv given number, multiplied by 8, 
will produce a pumber of squarca 

64. 

. 8 

81. 

.. 9 

100. 

.. 10 

whose cube root will be double to 
the formqr* By way of example, 
I will b^iu with 216, whose (ool 
u 6.— 

400. 

.. 20 

&c. Ac. 
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BRITI8H BRANST. 


Squares.216. 

8 

,... Root 

6. 

Squares. 1728.... 

8. 

.. ..Root 

12, double. 

Sfluares.... 13824.... 

8 

.... Ruot 

24, double. 

‘Squares.... 110592.... 

8 

.. ..Root 

48, double. 

Squares.... 884736 

1000 

.... Root 

96, double. 

Squares.... 884736000 

..Root 

960, tenfold. 


8000 


Squares....7077888000000..Root 19200, twentyfold. 


GENERAL RDLES; 

Any given number of squares, mul¬ 
tiplied by 

8 will raise the root 2 fold. 


27. 


64. 


125 ... 


216. 


343 . 


512. 

. 8 

729 . 

. 9 

1000 . 



&c. &c. 


While I hope the youth at school 
will receive a little instruction, I 
doubt not but your more learned 
readers will perceive a key that will 
give a considerable opening to the 
lemaitting nine powers. 

1 am. Sir, 

Very respectfully yours, &c. 

J. Sumpter. 

No, 3, King-street, Surrey-square, 
March 2, 182o. 


BRITISH BRANDT. 

Sir,—-I n answer to your Corre¬ 
spondent, “ No Chemist," I will tell 
him that he may make a very potable 
'British Brandy, by flavouring clean, 
recti tied, British proof-spirit urith a 


syrup made of French plums, boiled 
for some time,with the stones broken, 
to give it the flavour of the kernel. 
I could tell him what ingredients 
some of the distillers use for the same 
purpose, and I repeat that it is a 
most “ abominable compoundbut 
1 withhold the information, not be¬ 
cause I have more feeling for those 
gentlemen than for the mechanical 
and operative part of your readers, 
but because 1 think that the infor¬ 
mation would not be useful, or rather, 
I should say, bcneiicial to them. 
Suppose, fur instance, that I could 
tell them how to make counterfeit 
half-crowns, which would pass fur 
the current coin of the realm, do you 
think. Sir, that I should be rendering 
a service to society by showing how 
it was to be done ? 

If any one doubts that there are 
such persons as DLitiUers' Chevmtsi, 
let him look into the Directory; but 
if these gentlemen sell drugs and 
chemical preparations to distillers, 
they cannot be held accountable to 
the public for the use that may be 
made of them, any more than a gun¬ 
smith is who sells a pistol to a man 
who afterwards shoots himself or his 
friend with it. After all, I tMnk the 
less brandy our operative friends 
drink, the better, whether French or 
British; and if they are inclined to 
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brew, 1 would recommend them to 
brew beer. I meant no libel upon 
the taite of John Bull, when I as¬ 
serted that French brandy was co¬ 
loured with burnt sugar to please 
him { but such is the fact, and 1 chal¬ 
lenge your Correspondent, whether 
Chemist or “ No Chemist,” to dis¬ 
prove it. 

I remain. Sir, 

Your ancient friend, 

Bibo. 

Maich 8th, 1825. 


ArrARBNT AND TRUE LBVBJLB. 



A l^vel Surface is a surfeco that is 
equidistant from the centre of the earth; 
thus, ill tlic figure prefixed, the surface 
of the globe, LMN, is level, because the 
distances, LO, MO, NO, are equal; the 
surface, LMN, is therefore called a five 
level, in distinction from the line DMC, 
which is called an apparent line nf level, 
because the distances,DO,CU,are greater 
, than MO, and yet to the eye it appears 
strictly level. Now, in making a canal 
of a mile in length, a fall of eight inches 
is allowed, to reduce the apparent line of 
level to the curvature of the earth. Biit 
supposing, in some part nf the earth’s 
surface, an aqueduct, EDH, be con¬ 
structed, whose bottom should be an 
apparent line of level, as DMC ; each 
half, MD and MC, being (what it would 
be) a tangent to the earth’s surface, and 
that it be 56 miles in length, with its 
ends, ED and H, closed up. Fill tliis 
ajjuednct with water, and, upon the prin¬ 
ciple that water will find its level, what 
would ttie surface be ? Would the sur¬ 
face of the water be a true level, as 
DKC, corresponding to the Gvrvatnre of 
the earth’s sur6ce, XMN ? or would it 


be an apparent line of level, as XYZ, 
filling the aqueduct at an even depth alt 
along, from one end to the other, as 
shown by the perpendicuiarg, pp, on the > 
line DC. 

If this inquiry can be satisfactorily an- 
swered, several useful infei-ences might 
be drawn, which would materially assis 
the managers of water-inilla. 


MBCHANICAti OBOMSTRY—FART HI. 

Dejtniliowt. 

1. Proportion is, geometrically 
speaking, considered the relation 
that one line or magnitude has to 
another, or one surface or solid to 
another; and, mcclianically, is the 
comparison of the length ot any rod 
or rule, the superficial contents of 
any surface, or the solid contents of 
any body, witli another or others of 
dinerent dimensions: tlius, for in¬ 
stance, a rod of three feet is the third 
part of one of nine feet; and we say 
the proportion of the two rods is as 
three to nine. Again, when a plunk 
that contains one superficial foot, is 
compared with another of four feet, 
we say that these planks are in 

H ortion to each other as one 
ur; and, consequently, tliat the 
lesser is the proportion of i-dth to 
that of the greater; and the same may 
be said respecting solids. 

This prfiporiioH of quantities, whe¬ 
ther lines, surfaces, or solids, is, in 
the language of geometry, called 
the riilih of quantities. 

2. The measure or quantity of any 
ratio is that number iii arithmetic, 
or line, surface, or solid, in geometry 
which shows the proportion that ai 
two numbers, hues, surfaces, o 
solids, bear to each other: thus, if 
any two quantities,repre8ented by the 
letters A andB, arc in the proportion, 
for instance, of four to twelve, we 
know that B is three times the di¬ 
mensions of A; and this number 
is the meastcre or quantity of the 
ratio A is to B; that is, A is l-3d of 
B; and then we say that the propor¬ 
tion or ratio of A to B is l-3d. 

3. Any three numbers, lines, sur¬ 
faces, or solids, are said to be in pro¬ 
portion, when the first is to the se¬ 
cond in the same proportion as th« 
second is to the thud ■ thus, if A, B, 
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C, represent any three quantities, 
their quantities are said to be pro¬ 
portional when A is to B in the same 
ratio as B is to 0, and is usually 
written thus, A: B :: B: C._ 

4. Any four numbers, lines, &c. 
arc said to be proportional when the 
first is to the second in the same pro¬ 
portion as the third is to the fourth: 
thus. A, B, (’, D, are said to be pro¬ 
portional when A is to B in the same 
ratio as C is to D, and is thus ex¬ 
pressed, A: B :: 0 : D. 

5. When three quantities are pro¬ 
portional, the middle quantity, or, as 
it Is commonly expressed, the middle 
term, is said to be a mean propor¬ 
tional to the other two quantities, 
which are termed the extremes: 
thus, if A, B, C, are proportional, B 
is said to be a mean proportional to 
A and C. 

6. When four quantities are in 
proportion, the two middle terms are 
called the means, and the first and 
last terms are called the extremes: 
thus, in the proportion A: B:: C ; D, 
we call B and C the means, and A 
and I) the extremes. 

There are two sorts of ratios or 
proportions; the first rational, when 
the one magnitude is contained 
anv exact number of times in the 
other with witich we are comparing 
it: thus, the proportion of a line of 
two feet to that of ten feet is a rational 
proportion, that is, the one is con¬ 
tained in the other exactly five times; 
the other irrational, and is that when 
the two quantities we compare are 
not coiitaiiied any exact number of 
times in each other: thus, when 
we compare the diiufoiial of a square 
with its side, wc find (hat the side is 
not contiincd any exact number of 
times ill the diasronal, for it is some¬ 
what less than three times the half 
of the side, iuid somewhat more than 
five times the fourth part of it; and 
thus, when we can divide any quan¬ 
tity into any number of equal parts 
which will measure another quantity 
exactly, we say that the one quan¬ 
tity is comniensuratq to, or capable 
of being’ measured exactly by, the 
other; and, on the contrary, when 
we are unable to divide any quantity 
into a number of equal parts whicn 
•ball measure another quantity, we 


say the quantities are incommensii- 
rate with each other, or the one^ 
incapable of being measured exacUy 
by the other. 

8. In every right-angled triangle, 
that side which is opposite the i^ht 
angle is culled the hypothenute, and 
the other two sides are called the base 
and perpendicular. 

9. In any other triangle, if we call 
any side the bast, the other two sides 
are called the le^s. 

10. In any triangle, the angle op¬ 
posite the base is called the vertex of 
the triangle. 

11. Any line draum from the ver¬ 
tex of a triangle, perpendicular to 
the base, is called the altitude, in 
height, of the triangle; or, if this 
line falls without the triangle, as is 
th« cose when in any obtuse triangle 
the peroendicular is drawn from 
either or the acute angles; then, if 
the base is produced till it meet the 
line from tW vertex, it determines 
the altitude or height of the triangle. 

G. A.S 

{To be eontinued.) 


MR. JENKINOS’S OAS-BVfcMIB. 



Our Correspondent, Mr. H. C. Jen- 
ning«, has just enrolled a patent for a 
very i iigeiiious appendage (o a Gas-burner, 
for preventing the improper escape of 
gas, and the danwr and nuisance conse¬ 
quent thereon, k is constructed upon 
the principle of two di$.«imilar metals 
attached together expanding differently 
under the same temperature, like some 
of the compensation balances attached to 
chronometers. The aperture througii 
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which the gas rises from the pipe to ihc 
hUitier is to be closed when the gas 5<j 
■ot burning, by a liall testing in a c«)n- 
cave socket at the tup i>f the aperture. 
This ball is suspended bj a In'ut arm 
from a pin set in the top of the burner, 
which arm is formed of two dis-'iniilar 
metals, a.s two thin strips of hra*s and 
steel iittaehcd together by sliding joints. 
The pill snppoiiiiig the at in being heuitd, 
eonnuunieiites tl.ai heat to the tuo tliiii 
Strips of metal, which, bi curling np us 
they expaud, diaw the hall upon one 
aide out of the > ■( Let, anti thereby open 
the t).issngi' by nbiih the gas proceeds to 
the niiriier. 

T!ic first of tlic pi'cceding figures .shows 
a section of the but ncr \\ ith the inipro\ e- 
inciit attarheil. The gas proceeding liuin 
tile iiipe tielow rises np the passage, a, 
of the fi.\ed soel.et, cc, and would pass 
into the burnei, hut that the ball, 4, 
rc'tM'u it! tlieeiiiieareapertiiieat the top 
of ti’c s( cket, closes tlie passage. In order 
to pciinit tlie gas to ptis.s into the burner 
All tile purpose ot liglitiiig it, the upner 
);u. tot ilic liuiiiei must he raised; this 
lU'iy readil) he done, its the lower part 
ui the burnei slides iii tlic socket, cc. 
Lifting up the burner, therefore, by the 
hi.iid, rai.si'stlic ball, A,outoftliesorket, 
aii'l tlie gas passes thiough the pattsage 
II into d, and up the lateral tubes, ee, to 
the liuiiK'i'. 

\i'hcii the gas round the burner has 
he'cii oil fii e aliout a iiuarter of a minute, 
tin* ))in, /, which is enveloped in the 
flaice, uiil have liecome hot, and this 
lieut haling etnijuiuiiicated to the bent 
arui,g, tliui arm will curl up as shown 
b> lints, ill eonsei)ueiice of the different 
e\|iansiiius of the two dissimilar metals 
of which it is made. The bidl having 
been thus diawn aside from its scat, the 
bnrtier iiuty be let down again to its for¬ 
mer position, and the gas will continue 
to flow through the passage as long as 
the arm reiiniius curled up hy the expan¬ 
sion ; hut when tlie flame is extingnisiied, 
the pill and tlie bent arm beconiiug cold, 
Ijie iniil Mill resume its former situation, 
and close the passage of the gas^ even 
though the stop-rock had neghgeotly 
heeii left open. 

The contrivance by which the gas is to 
be turned on and on, that is to say, the 
stop-cock, will lie best under.stood ^ re¬ 
ference to the horizontal section, ng. 2. 
'Die outer ring, c c, shows the extreme 
diameter of the socket in which the 
burner slides up and down, as before 
said; in tlie iow'er cylindiical part of the 
burner, a recess, h, i.s made, extending 
one quarter of a circle, with a pin, t, 
]>assiiig through the outer rim into the 
recess, for the purpose of confining the 
turning of the ourner to that distance, 
la the centre of this Iiorizontal section 
will be seen the circular passage, a, up 
wfaidi the gas rises from the pipe below j 
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oil tlie side of this passage a lateral open¬ 
ing is formed for the gas to proceed into 
a sfiuieircular icecss, k. in the lower cy- 
liiidrirai part oftliehinucr. 'lliis recess is 
shown ill fig 2, as turned away from the 
lateral o|ieniii^, as it would he when the 
the stop-eiick i.s clo.sedi but in the verti¬ 
cal section, fig. I, it will be perceived 
that the piissaue is npen, the recess, k, 
being tlieiv opposite to the iateial ouen- 
itig; and thereto] e in this position of tlie 
ajx-riurc the gits is allowed to pass from 
the lower pas.sage through the recess, A, 
into the upper part of the burner. 

liy the eoiitiivance first dcserihed, it 
will* he seen that the aperture to the 
burner lK.*comes closed whenever the 
light i' extinpished, even supposing the 
stop-mek is left open, and that by tlicse 
means the great nuisance and danger 
arising from the flow of the gas when not 
hurniiig is hereby elTectualiy prevented. 


SilrETY rOR THE LIVING. 

Miseria succiirrrre disco. 

^ Sir,— -I am astonished that, in an en¬ 
lightened country like England, the un- 
teuanted habitation of life should be 
more thought of than life itself. The se¬ 
veral writers in your Magazine, who in¬ 
terest themselves more aliout what he- 
coiBcs of a still king carcase thiin a living 
soul, cannot think, with Homer, that 

The asge physician, skiird our wounds to heal, 
la more than armiea to the public weal ■, 

else they would not employ their inge¬ 
nuity in finding meaii.s to check tliat 
science which a few years was in her 
high career—Witness the hills of mor¬ 
tality. 1 will venture to say, tliat no one 
who concerns himself so much about the 
destruction of those necessary villains, 
called resurrection men, has ever had 
the misfortune to meet witli such a se¬ 
vere accident as to require the iilniost 
skill to preserve his life. He has never 
submitted to an operation where the de¬ 
viation of the knife a line to the right or 
left, must inevitably change the reason¬ 
ing, godlike form of man into a lump of 
corruption. 

The person who styled himself “ A 
Medical Header," in Number ii!), did not 
sign hi.s name ; he was right, for he is 
no Nurgeou, I am sine. In Number 72, 
n “ Lover of Justice" shows that be has 
a wise licad and a good heart. Me- 
diciis" says, in the same Nninber, that 
every inedical student ought to dissect 
two or tliiee bodies before entering on 
his duty as a surgeon, i do not hesitate 
to say, that it would be oiminal, and 
show an incorrigible, want of principle, 
in any man who would dare to practise 
surged, having done no more than this 
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brown’s oas bnoinb, 


ill the way of anatomy. To snch a man 
we aooD mi^'ht nay —sur^e tandem, car- 
nifexl I hold it impossible to learn' ana¬ 
tomy without dissecting at least six sub¬ 
jects, Slid just as impossible to become 
an ailrnit surgical operator, withouC cut¬ 
ting up teu or twenty more 
In Numlx:r 70, T. Al. R. asks if no 
other plan can be adopted by our schools 
of medicine, whereby they may be sup¬ 
plied, than the pre.sc-nt shameful custom 
which preraHs? I suggest one, which 
would n.triiallv (I beliew soon entirely) 
■III away ivitli the Hritish pivjudice, 
“ tli.it it is better to be dissected by 
rtawliiig worms than by the disciples of 
.d^l'Ciilapiiis.” 1 believe, that it hospitals 
were established on sucli liberal princi¬ 
ples, tliat the patients could be supplieil, 
not only with tlie eoininoii necessaries of 
life, but a<so with those little articles of 
want which are denied them elsewhere, 
sill'll as tea, sugar, tobacco, suuff, &c. 
(when disease does not forbid the use of 
tliem) we should find plenty of the lower 
order to till those hospitals where it was 
a known rule that the bodies of those 
who died should be at the surgeon's dis¬ 
posal. There are thousands of our poor 
who have that philosophy which 1 nave 
witnessed for yeare on the Continent 
(and where I have bought subjects at 
2s. 6d. and ds. 4d. each, as often as 1 

f tleased, whilst our professors in Eng- 
and were payjng twenty guineas), that 
leads tliem to say, “ If you take every 
care of me during my life, you may do 
what you please with me after my death." 

'i'hiit we hare not hospitals enough to 
receive half of those wlio are afflicted 
with the most dreadful maladies, I had 
but too frequent proofsduring my dresser- 
ships toSir AstlcyCoopcraiid Mr.TIiomp- 
soii Korster, at Guy's Hospital. It was 
a most heart-rending scene, every Wed- 
ne.sday, to sec the number of sufferers 
who could not be admitted, hut were 
“ Cast abandon’d un the world’s wide stage,” 

not only writhing under the lash of ex¬ 
treme poverty, but also tliat of torment¬ 
ing disease; doomed “ to drink tlie cap 
of baleful grief, and cat the bitter bread 
of misery.' 

He who says that medic^ men are not 
susceptible of synipatiiy, atid 

“ Never muse on sorrow but their own,” 

should know the liberal subscriptions of 
Erglish medical students to alleviate the 
temporarv sufferings of their fellow-crea¬ 
tures on these occasions. 

I tiave frequently been shocked, in the 
hospitals of England, at the hypocrisy 
and inhumanity of those who callea 
themselves the friends of a deceased pa¬ 
tient. I have known a poor wretch to 
Ih‘ left for weeks without seeing or hear¬ 
ing of these «3id friends, who migiit have 
rlfiiie much to soothe his bitiug misery, 
but who, on being intbim d of his death, 


would not bear of his being buried by 
that charitable institution which found 
him iinpitied and unheard, without a 
friend, without a home. 

As your useful Mapzine is now circu¬ 
lated so freely, both among great and 
small, I trust that you will favour a con¬ 
stant reader by inserting what commor. 
sense has dictated; and that some per¬ 
son, whose delight Is to do good, and 
who is more capable than myseU’ of un¬ 
dertaking a cause which 1 have so much 
at heart, will step forward and show by 
what means this plan can lie brought 
into execution, which has for its object 
tlie perfection of medical and surgical 
knowlege—consequently the liappiiie.ss 
of mankind. Dum epiro, tpero. 

S. ELCUM, 

Member of the London College of 
Surgeons, and Graduate of tlie 
University of France. 

No. 116, Blackfriars-road. 


brown’s oas engine. 

We copy the following impartial 
observations on the merits of this 
Engine from the Scotsman :— 

^ “ A very ingenious paper on this en¬ 
gine appeared lately in a cotempurary 
paper (the Caledonian Mercury), and oii 
Wednesday night Dr. Fyfe made sonic 
interesting remarks on the same subject, 
at the close of his lecture in the School 
of Arts (of Edinburgh). Before proceed¬ 
ing farther, we may remark, tliat Mr. 
Brown's engine has made us acquainted 
with a fact, which we believe was 
scarcely known before—the extraordi¬ 
nary rarefaction produced by the sudden 
combustion of a ejuantity of gas in a mass 
of common air. It is upon tliis, and not 
upon the condensation of a part of tlie 
e^eous fluids, that the power of Mr. 
Brown's engine chiefly depends ; and 
till the cugiiie itself was exiiibitcd, it 
was not, we believe, suspected that the 
momentary effect or the heat evolved TTi 
dilating the aerial mass, was one-third 
part of what it is actually found to be. • 
It has been stated in the Mercury, 
that, by mixing 1 part of coal gas with 
7 of common air, a vacuum equal nearly 
to 5 parts was produced, the residuary 
air occupying three parts of the glass 
vessel, and this proportion of 1 pan of 
gas to 7 of common air was found to be 
most advantageous. When oil gas, how¬ 
ever, was employed, 1 part of the gas 
addra to 20 of common air was found the 
most advantageous, and the vacuum 
formed amounted to 10 parts. In the first 
set of experiments, therefore, 1 foot of 
coal ip afforded 10. 

“ Dr. Fyfe conducted his expeiiingnta 
pretty nearly in the same way, hiu ar- 
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rived at results eonsidend)!]! difTereiit. 
He stated that, after mauy trials, he 
foaud that tlie gseatest effect was pro¬ 
duced when I part of coal gas was mixed 
with lip of conitnon air, and tiiai he had 
sometimes obtained a vacuum equal to 24 
parts, though, ou account of the nicety 
of the operations, it was «ifteii much 
leas. He repeated the experiment with 
l-.'tOth of gas several times in presence of 
the class, and the vacuum obtained va¬ 
ried from I.*) up to 21 parts, the whole 
concents of theglass beingdO. 'flte Doc¬ 
tor considers the vacuum as produced 
almost entirely by the sudden dilatation 
of the air; and he has no doubt that, 
with apparatus properly contrived, a va¬ 
cuum equal to 24 or 25 parts, that is, to 
4-:iths or 5-6th8 of the contents of the 
cylinder, might be constantly obtained. 
He added, that be has since learned that 
l-.'iOth of gas is the (juautity actually 
u.sed by the patentees in liOudou, and 
that the vacuum produced is nearly what 
he stated. 

“ The price of coal gas in Bdinbnrgli 
is I2t. per 1001) cubic feet in shops. But 
this price covers the great expense of 
pipes, the loss from breakage, and the 
profits of the manufacturer. Dr. Fyfe 
stated, that the prime cost of the gas 
was 4s. 1 Id. per 1000 cubic feet, but that 
gas suiUciently good for working an en¬ 
gine, extracted from a cheaper coal, and 
purified by a less cx|)ensive process, 
might he furnished at 2s. 'Jd., or, taking 
a round sum, at 3s. Now, assniniug 
that 24 feet of steam per minute afforded 
a power equal to that of one horse, one 
foot of gas, yielding 24 of vacuum, should 
produce the same effect. Hence a piieu- 
niattc engine of oue-horsc power .should 
con.sume (>3 cubic feet per hour, or, in 
round numbers, 1500 cubic feet per day; 
tile cost of which, at the price men¬ 
tioned, would be 4s. (id. It follows, that 
tills expense, tliough moderate, would 
be coiisideiably greater tlian tlic expense 
of steam. But still, if by the additional 
cost we should get rid of the vast and 
, ciiiuhrous machinery of tiie steam-engine, 
'there are eases where it would be highly 
advantageous. 

Assuming, as previously stated, that 
60 cubic feet per hour are equal to a hor.se 
power, it follows that KiUO cubic feet 
would supply a four-horse power engine 
for four hours. Now, since 30 atmo¬ 
spheres of gas can be compressed into 
tiie bulk of one, it foUow.s, that a cubi¬ 
cal copiier vessel, scarcely exceeding one 
yard eaeii way, would hold the quantity 
of gas requii^ to ^'ork the engine for 
four hours. Tiie engine itself is said to 
weigh only one-fifth part of the steam- 
engine. One of four-horse power might 
consequently weigh soinetiiing less than 
a ton, while the locomotive ateam-en- 
mne of the same power weighs four tons. 
Were engines of this descriptbo, there¬ 


fore, adapted to lucoinotive macliiiics, a 
four hours, or even a six hours supply of 
gas could be stowed into the machine, * 
and all the bulky apparatus for luanufac- 
turiug the gas, with the fuel, and part of 
the attendance, could hudispeu.-e(i with. 
'J'he extra price of the ga.'i, compared 
with steam (and compressed ga.s would 
cost more than ga.s of onliiiaiy densi¬ 
ties), sinks into nothing in a'c.ise of 
this kind, where every ton ot stowage 
gained may be worth !• s. or 2<>s. per day. 

If the maciiine fulfils tiie proini.se of its 
iiiveiitor, its value for piirpo-es of this 
kind will, beyond a iluuht, be very 
great.” 


A writer in the Kiviwincr makes 
the following remarks. What he says 
of Mr. Brown’s delay in furnishing 
the farther explanations naturally ex¬ 
pected from him, is deserving ot that 
freatletnan’s particular attention : — 

“ Mr. Brown has never, I believe, pub¬ 
lished any very exact data: all that I 
have been able to meet wiili are, that 
* the patentee calculates ou raising 2110 to 
30) gallons of water fifteen feet high, witii 
one cubic font of gas,’ and tliai tiie va¬ 
cuum produced is iudicaled li) 2i a 2t 
indies of luercnry : Dr. Fyfe says 24 ct 20 
inches. 

“ Now, allowing gas made ou the .spot 
to co.st5s. per 1000 cubic feet, 3'.',oi.O 
gallons may be rahed In feet for .'is. wirli- 
out regard lo time. In doing tiiis, tlie 
water is atiniittcd at once into the v.i- 
cnuin chamber, in the maiiiier of Sa- 
very's, or ratiier Kicr’.s steam engine, 
ana there is no loss of power finiii com¬ 
plicated niadiinery; but supposiug the 
vacuum perfect, the uunost height is 
only about 33 feet, and tlierefoi'e iliis 
plan is of limited application ; whereas, 
at some of tlie watcr;work.H, upwards of 
1()0,000 gallons are raised per hour auaiiist 
a pressure equivalent to a column of ■ J3 
feet, at a cost of less than fm. for fuel, 
which is equal to 1,2i^.0,nii0 gaiioii.s per 
hour through i5 feet, and tliis iiotwiili- 
standiiig tlie coiiiplicatioii of machinery 
necessary to work aforeing-puinp. 

" From such loose iiiforoia>ioii it is 
almost impossible to ascertain tlie ratio 
that the gas coiisuincd bears to tlie va¬ 
cuum obtained, but it cannot be lcs.stl)an 
2 per cent.; assuming that ratio, tlie ap¬ 
plication to an engine ot small power will 
not at first appear so disproportionate. 
A six-horse engine has a piston of 14^ 
iuciiea diameter, a stroke 2 feet 4 inches 
long, and makes 40 strokes or 80 cx- 
bau.stioiis in a minute^ and consequently 
requiring 12,843 cubic feet of vacuiiiii 
(ler hour, consuming about 45lbs. of 
coals, at most three-quarters of abushrl, 
which, at 42s. (ler chaldron, would be 
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lOJd. per hour: whereHa the gaa, at 2 per 
cent, would be nearly 267 cnbic feet, and 
would cost Is. .^j|d. But the power of 
^ will not come nearar to steam than 
X2lbs. to 16 lbs. on the square inch, after 
deduciiiig for the mr-pauip of the steam- 
engine; therefore a |)ropnrtionate in¬ 
crease of capacity and expense will be 
required to equalu' the power: the gas 
would therclore he cubic leet, and 
cost Is. 8^d., nearly twice the cost of 
steam But thi.i is supposing the vacuum 
coul'J be ni:ule in tlie piston cylinder, 
vliich, I believe, has never yet been ef- 
feiteil, nut is very liUely to be: the ra- 
cuam is, however, obtained in the pis¬ 
ton cylinder by transfer; that is, the cy- 
:ii)der full of air i.s ojveiied into the ra- 
cu itn chamber, and its contents equally 
ilifTused throughout the two. This ine- 
t’.iod must be productive of great loss of 
power or gas ; if the vessels are equal, 
one-half of the power will be lost. In 
one which 1 have seen constructed by 
Mr. Frasi, the pioporiioti was 8 to 1; the 
loss of power was therefore l-hth. But 
the cost for gas would be eight-fold, or 
l:is. Kd., being upwards of 1.6 times that 
of steam. This method of application 
may be varied, but will always be pro¬ 
ductive of great loss in some way. 

“ To the proposition of applying the 
gas vacuum engine to the purpose of 
moving carriages, another objection pre¬ 
sents itself; the gas must he conveyed in 
acniidcn-t‘d state: if an engine on the 
priiici|)le above alluded to he used, and 
it was then proposed to he, it would re¬ 
quire eitlier a very large ve-sel or high 
roiidei!.sa'ion. 'I'lie PortaMe (las Cnm- 
]Kmy, I am informed, condense 16 times, 
which gives an expansive foice of 241) 
pounds on the square irch; even will) 
that coiiih-ii.satinii it would require a ves¬ 
sel of 171 euliic feet every hour. 

“ .As to ineriia and Iriciioa, 1 suppose 
them ahoiit eipial in botli cases. 

“ H th^s areomit should prove errone- 
ouvi, I helieve ii will be troiii want of 
liiita respeitiug the gas engine, wliicli 
ceitaiiily Air. Brown might iiave fur¬ 
nished ere now. At any rate, it may 
serve to give an idea of tlie manner and 
ueccasity ot ctdcu'.atiug such questions.*’ 


PATKNT METALLIC ROOFING. 

Sir, —In perusinff your valuable 
ulilieution of the 12th of February, 
observe, uiiiunt’st the letters, one 
from Alicl Handy, wherpiii be states 
a gciitIciriHii lies' olituined a patent 
for a JVietallic Roolin;' upon an im¬ 
proved principle. As 1 am upon 
the point of entering upon an exten¬ 
sive building, I should feel obliged 


to Mr. Handy to point out to me,- 
through the medium of your Maga¬ 
zine, which way 1 might address a 
letter to the patentee. 

I remain. Sir, 

Yours respectfully, 

R. s. r. 

Sheffield, March 9th, 182.6. 


CLEOPATRA’S NEEDLE. 

From FrCLtfls in ^yptj Furkep^ Greece^ ^e. 
By William Rae Wilson y Bsif. 

This stupendous object was pre¬ 
sented, some time ago, by the Pacha 
of Egypt to the King of England; 
but great doubts have arisen as to 
the practicability of conveying it to 
this country, from its enormous 
weight, being 190 tons weight, and 
70 feet in height. Among the various 

E lans submitted there is one by a 
British Admiral, who surveyed it, 
which is as follows :— 

“ My humble opinion is, there is 
only one 'feasible mode, and, with¬ 
out any data, I shofld suppose the 
Romans must have used the sanine 
method to convey those masses from 
Byzantium and other distant places 
to Rome. The frame of a flat-bot¬ 
tomed vessel, fit to bear the weight 
of such a mass, should be formed in 
England, and sent out to the spot, 
and what in ship-building are called 
* ways,’ laid on an inclined plane, 
from the Needle to the harbour. An 
excavation should be made uiidth' 
one end of the oliclisk, and a shore 
or prop placed under it. At a cer¬ 
tain distance from that (depending 
upon the stability of the substratum) 
another excavation is to be made, . 
and a second shore placed, and so 
on, according to circumstances. I 
tiiink one at each end, and one in 
the centre, would answer; thus the 
obelisk would be suspended upon 
three points. The frame of the flat 
vessel might then be placed easily 
under it, and strongly fastened toge¬ 
ther, and then planked and caulked, 
taking care that the ’ ways,* or in¬ 
clined plane, be properly placed, 
the shores then cut away one by one, 
and the holes they make in the bot¬ 
tom closed up, and the vessel, which 
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will draw very little water, launched pass under the hridjjes, and preteat 
' into the harbour, temporary mast* herself opposite to St. James’s Purk« 

S laced in her, and, attended or towed to which place it might he removed * 
y another ship, she might, I think, on rollers, and placed on * ways’ to 
arrive in safety in the River Thames, the spot destined for its erection." 


IMPROVED LATHE-CHUCK 



De/eription of an imprmed Lathe-Chuck, 
for holding Cylindrical PMal Rodt in, 
to turn Screws, i(c. out of them. By 
Mr. Fraser, PhUttsnphical Insinment 
Maker, London. fVithan Improvement 
upon it hy Mr. Thomas Gill, one of 
the Chairmen of the Committoe of 
Mechanics in the Society of Arts. 

The Chuck, as made bv Mr. Fraser, 
consisted of a hollow cast-iron cylinder, 
about five inches long, fitted by a screw, 
upon the mandrel of his lathe, and 
havine a dove-tailed groove made across 
■the oppo.site end of it, in which a dore- 
twled steel plate was accurately fitted. 


and conid be secured in any required si¬ 
tuation by a binding-screw, ng. 1 is a 
longitudinal section of the chuck, and 
fig. 2 an end view of it; >/, fig. I, is part 
of the lathe-mandrel; hh, the chuck 
screwed n|H)n it; c, the dovetailed groove; 
d, the dovetailed Kliding-ulate; and e, 
its binding-screw. Befoie the end of this 
screw, however, a metal block, /, is 
placed, to pi event the screw from galling 
the edge of the dovetailed slide In this 
slide a hole or cavity is formed, haring 
two flat sides, mcctinq at an angle, ana 
a scmieirrle to complete tc; in fact, it 
ouKht to be formed in its place in the 
latiie, by boring ur drilling the latter 
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hole, and a succession of portions of 
smaller ones adjoining to it, by sliding 
the plate a little between each successive 
boring, until it arrives at the smallest, 
when the sides should be CHrafnliy filed 
fiat; observing to take the bored marks 
as a guide for their arcuntcy.* This plate 
should then he carefully hardened. Va¬ 
rious sizes of cylindiical rods may thus 
be held in the cavity of the chuck, from 
one, as large as it will receive, down to 
vei 7 small ones; and they are prc»sed 
into contact with the fiat sides of the 
at.gle of the cavity bv the binding-screw 
g, and held last. Thu slider, rf, must 
then be adjusted, until the cylinder runs 
true in the lathe, and be secured by tight- 
puiug the screw e. 

The cylinder will thus be held cen¬ 
trally close to the slider; but as it is 
only confined within the hole in the 
slider, so it will require much care to 
preserve it central both within and with¬ 
out the chuck; and it is with a view 
to this, that Mr. Gill sugge-sted the 
addition of the short hardened steel cy¬ 
linder, h, with a conical cavity in it, mid 
which is made to fit iicciiratcly a c\liu- 
drical hole, bored tlmnigli the centre of 
the chuck, so a.s to .slide steadily hack- 
wards and forwards along it; and it can 
he secured in any rei|uired position, by 
the tightening screw, i, the cyliudtical 
stem of which passes ihnmgli a longitu¬ 
dinal slit, p, made in tlie chuck, and 
its screwen end fits into a screwed hole 
in the cylinder. A, its flat head binding 
up'in the outside of the chuck. 

It is evident that the cone will natu¬ 
rally guide the inner end of the cylinder 
centrally; a id the outer end will, conse¬ 
quently, be kept central aLso^ and, as 
thecyfindei becomes shorter, m turning 
screws, &c. from its outer end ; so, as it 
is drawn forwaids out of the chuck, the 
steel cylinder. A, maybe made to follow 
it up, oy loo'.eniiig and agaiu tightening 
the screw, t, until the metal cyliuder is 
become short enough not to need its as¬ 
sistance. 

This improved chuck will be found 
much more convenient than the usual 
chucks, having three or four sci-ews 
pointing to their centres, between which 
the cylinders arc held in the lathe; not 
ouly as they will be less galled by the 
single screws binding upon them, than 
when held between the points of three 
or four screws. Nay, wc have frequently 
seen a second set of three or four screws 
in the back part of such chucks, em¬ 
ployed to retain the cylinders central in 
the chucks, and from the effect of which 
the cylinders must, of course, become 
still worse galled than when ouly a sin¬ 
gle set of screws was employed to hold 
them. 

It is conceived that this improved 
chuck will also be found exceraingly 
serriceable in holding metal cylinders 


central, whilst drilliog or boring them In 
the lathe, and which has hitherto been a 
great desideratum. 


HIGH PRICE OF IRON. 

English Iron, which, eighteen 
months aifo, was 7t- per ton at the 
works, is now about 14/. per ton 
there. Now it is known that the 
ironmasters Avere not losing at Ti¬ 
er ton; at least they were able to 
eep up their establisnmcnts (parti- 
eularly those wlio worked their own 
ore or iron-stone, as it is called); 
and it is equally w’ell known by 
people who iiirIcrstuiKi any thing 
about the business, that an advance 
of I/, per ton yields a great profit to 
the masters, many of whom are 
making 200 tons and more per week. 
What, then, must he the present pro¬ 
fits of these men, who have, modestly 
advanced the artielc 100 per cent. ? 
Perhaps it may be urged that ore* 
has advanced—tliat coals and wages 
have also risen : admitting this, still 
common liar iron, at 10/. per ton, 
would yield an cnor||ous profit; but 
this is not all. It is a fact that, 
when iron was half the price it now 
is, it was made 20 per cent, better 
in quality than at the present time. 
Does not this circumstance, then, 
call for the interference of the Legis¬ 
lature in an article that provides and 
enters into almost every business 
and department of life, and is as 
essential to our comforts as any com¬ 
modity we enjoy. 1 recollect, some 
years ^o, when a minister (1 think 
It was Lonl Henry Petty) proposed 
a tax of 10 per cent, upon iron, 
the folly of such a measure was* 
loudly inveighed against by the iron¬ 
masters, who, in a state ot the great¬ 
est alarm, called upon every manufac¬ 
turer and artificer to come forward 
and petition against a tax that would 
carry utter ruin into every branch of 
our iron manufactures, by depriving 
us of the means of competing with 
foreigners upon equal grounds. Yet 


* Let it be reractnbcied that the prin¬ 
cipal ironmasters are in possession of 
the mines^ conseqnenrlv any advance on 
iron ore and coals stili goes into their' 
pockets. 
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these same ironmasters have them- 
'ylves taxed (advanced) the raw 
material to the artificer l(iO per cent.» 
or Iv times what the minister above- 
nainm proposed j by which exor¬ 
bitant increase it is quite impossible 
that foreign orders on hand can be 
executed, or new orders obtained. 
In this extremity, then, I do hope 
that Ministers will not only reduce 
the tax on foreign iron, as the Chan¬ 
cellor of the Exchequer has pro¬ 
posed, but that they will entirely 
remove every duty or restriction 
that may now prevent its free ad¬ 
mission into the kingdom. Let it 
not be supposed that f am advocating 
for a tax on English iron—I trust 1 
never shall see such a measure take 
place ; but only let us have <a free 
import of foreign iron, and the price 
will soon find its own level. 

T. S. 


HINT TO BREWERS. 

Sir,—1 much wish, through the 
medium of your valuable little work, 
to recommend th^t the brewers in 
this great town try the effect of 
doiSile shifts, so as to accommodate 
two horses abreast, as I think there 
is little doubt but that two horses, 
/Ams situated, would draw the weight 
required with the same ease as three 
horses in the ordinary way, which 
will be the means of saving one horse 
per dray, and prevent their blocking 
up the streets, as they now do, when 
several are following one another. 

W. J. C. 


INQUIRIES. 

NO. 110 —ELECTRIFYING MACHINES. 

Sir,— 1 should feel myself much 
obliged to any of your ingenious Cor¬ 
respondents, to give me some informa¬ 
tion respecting the liest sort of Caps 
for die Cylinder of an Electrifying 
Machine, and the cement (if any is 
required) most proper fur fixing them 
on. 1 cannot succeed m fixing mine 
perfectly, for which reason they are 
con tantly coming off. Some informa¬ 
tion respecting the Rubber would also 
be acceptable. Junior. 


NO. 111. — SFHINO WEIGHING 
machine. 

Sir,— By applying a Spring Weigh¬ 
ing Machine (or, as erroneously called. 
Spring Steelyards) to a carriage, at ihe 
end of a lung line, 1 found the weight 
of draught considerably greater than 
when a shorter Hue was used. Perhaps 
some of your readers will oblige me 
with an explanation of the c&nse. 

1 am. Sir, 

Your obedient servant, 

F. S. M. 


A'NSWER TO INQUIRY. 


NO. 78. —running WATER. 
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Sir, —In answer to “ Aqua,” there 
is a Rule given in Marratt’s Mechanics, 
as follows:—“ The quantity flowing 
through a rectangular slit at the top of 
a sluice, kept coustantly full, in the 
time T, will be ^ of what would run 
through the same area placed horizon¬ 
tally at the same depth from the sur¬ 
face.” For the velocity of water, at 
the greatest depth, is to the velocity at 
any intermediate depth, as the square 
rout of the greatest depth is to the 
S(|uare root of the intermediate depth; 
and by the properW of curves (and 
areas), •/ ad‘. -/ af \\ dc \fe, or the 
area of the parabola is equal to f of 
the rectangle. 

“ 'Rule .—f X 8.0208 x area x time in 
seconds x v depth = cubic feet, or 
5.3473 xaxfxVrfs cubic; feet. Now 
this quanti^ reduced by multiplying 
by '64, according to experiments made 
by Bossutt, in nis Hydrodynamiqne, 
will give the true quantity discharged 
nearly." 

1 would next refer “Aqua” to the 
sets of experiments and formule given 
in the Encycli^dia Britannica, under 
the article ** Rivers,” where the foi^ 
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multe for open weirs is D 0.4;il 
^ ^ X I), or, more properly, 

D- y 2G where 

I> denotes the discharge, h the depth, 
and I the length of the aperture. 

Now, both these Rules will want 
correcting as the rase may require, 
which correction will require the skill 
of the most experienced engineer, as 
the actual quantity of water flowing 
tliruugh apertures depends much on 
the shape of the channel, the depth and 
section of the aperture, and the weight 
of the atiniisphere; therefore no stand* 
ing rule ran be given. But, as calcu- 
luiions are often required, and an ap- 
pfoxiinsti'iii obtainable, I will, with 
your leave, introduce a few questions 
on water calculations, for the amjse- 
meut of '* Aqua” and other of your iu* 
geuitius calculators, and, if necessary, 
oil a future diy, will give my owtt cal¬ 
culations and observations. 

The two first questions require free 
iijgresj^ud egress to and over the 
hoard or weir—barometer at chauge- 
altle. 

1. What quantity of water, in cubic 
feet per minute, will flow over a ^ard 
3 feet wide and 4 inches deep ? 

2. What quantity of water, cubic feet 
per minute,will flow over a weir 50 feet 
wide aud 3 feet deep ? 

3. With what velocity per second will 
a stream flow, 6 feet wide and 1} feet 
deep, having a fall of 1 inch per 100 
feet ? 

4. What slope is requisite to a stream 
of 20 inches per second velocity, 6 feet 
wide aud feet deep ? 

5. What head or height of water will 
be produced by passing off 200 cubic 
feet per minute, through a space 6 feet 
wide ? • 

1 remain, Sir, 

Your well-wisher, 

William Andkews. 
Tring, 10th February, 1825. 


* Supposing a brook to be ten feet 
wide (excepting one in6tance,a8 per ques¬ 
tion), and the water in the brook being 
level witha canal, at half a mile distance, 
when the atream is shut in the reservoir 
above. 


P. S. I understand there !• ’''*tra« 

meut soldiiiLondun,bywhs » 'uu, 
nia^ uke the velocity of auy streap:, 
by inspection, when immersed in 'the 
water. The maker’s name, price, and 
description of the instruihent,will much 
oblige me. 


NEW PATENTS. 

To James Ayton, of Trowse Mitigate, 
Norfolk, miller; for his improvement or 
spring, to be applied to bolting-mills, 
for the purpose of facilitating and im¬ 
proving the dressing of flour and otlier 
substaners. Dated February 18.—In six 
months. 

To JohnBeacham, of Paradise-street, 
Finiibury-square, Middlesex, cabinet¬ 
maker; for certain improvements in 
water-closets. Dated February 18.—lu 
two months. 


CORRESPONDENCE. 

S. Y. does us an injustice with respect 
to his last published communication. If 
he will refer again to G. G's letter, he 
will perceive that it was to S. Y.’s former 
paper only that an allusion was made. 

W. B.—Weshallreconsiderthc subject. 

T. R. L.’s design has oiir entire appro¬ 
bation, aud shall receive our most cordial 
support. We shall be glad to hare an 
early interview with him respecting it. 

E. Q. T. A. T.-Noiie. 

Communications received from—Mr. 
Bell—S. S.—Hob. Happer—A Drowned- 
out Collier—J. Armstrong-W. H. 
Horace—F. J. M.—An Occasional Reader 
—Ra. Burton—S. D.—A Constant Sub¬ 
scriber—Alhidada—B. A, W,—S. G.~ 
J. W. 


Communicatiiws {]ioit paid) to beaddretaed to 
the Editor, at the PnblUherf’,KNIOHTaBd 
LACEY, AS, Patemoater-row, London. 

Printed bj B. Bkmsuiv, Balt-eout, Fleet-alteeL 
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In the figure aoore sketched, is shown 
the whole strength of a man’s lein, his 
aims, and the weight of his boa^ all 
concurring to raise the weight, C. Thus 
his legs, by means of his feet pressing 
agdnst the rounds of tiie crane-wlieel, 
A, exert a horizontal force in one 
direction; his arms, in pulling at the 
handles of the lever'wheel, B, a similar 
one, but in an opposite track ; and that 
there is a concurrence of his weight in 

S 'ving added effect to Aese motions, on 
le prindple of a lerer applicatioot is 
manifest, 

'Hie rope, R, making one or two turns 
and tjhe axle, I, and the same at M, 

roll. m. 


thence depends to W, which is a small 
weight, hung on merely to detidn the 
rope from sliding round the axles ^ 
straining it tight. In place of this ar¬ 
rangement, there may he substituted an 
endless chain, passing over'the two 
wheels, A and B. D is a board, which, 
in conjunction with F, susUunsthc man 
in the inclined position he occupies, ul* 
Umately determining the pressure of Ms 
weight in excess against or upon the 
steps of the crane* wheel, F being move¬ 
able on the axis at I. There is apressure 
felt also upon his back and shoulders t to 
relieve him from the inoonveide^ at¬ 
tending whieh, the mattroas’, B, and 

2 B 
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cushion, G, aic provided, which also 
M'l-vc to hinder him, particularly the lat¬ 
ter, IVniu sliding upward, as he would 
othertvise have a tendency to do. 

If at any time his arms become fatigued 
with I be labour of pulling at the handles 
of the lever-wheel, B, he can conveni¬ 
ently give them ri'lief by changing their 
imxie of action to that of pushing, as 
againstacro.ss bar placed between twosup- 
ports (see tig. K) the doing wliich will give 
additional effectiveness to his weight, by 
dej)ressiiig him lower down—a movc- 
nu-iit that will, of course, be determined 
to the crane-wheel by an added impulse 
to turn it round ; and on occasion of 
his Iteing leqiiired to put forth a more 
th.in ordinal y share of exertion, he may 
nrocced in (Ias manner:—Setting his feet 
close together on the same step of (he 
ciano-wheel, his legs kept straight, and 
his knees tiriiily knit, he Is then to pres.s 
with till the force of his arms against tlie 
cru>s-bnr, by which the utmost decree 
of power timt human strength and weight 
combined are capable of exerting, will 
be brought into full and einciciit action. 
A ratchet-wheel and catch being pro- 
vidmft'ta render secure the attainment 
of etCTy such effect as he may thus be in¬ 
strumental in producing, a fly-wheel 
also might be .'luded in connexion with 
the crane-wheel, to aid the man in the 
exertion of his strength by upliolditig an 
uniformity of motion. 

In roncliisioii, it need only be observed, 
rliiit to secure the individudl at work from 
rceeiriug .any possible injury, the chain, 
L, is set on to the end of the board, and 
to a staple in the inclined floor, H, by 
which all tendency in the weight being 
luiscd to o^crpowcr that of the person 
and hi.s strength included, is effectually 
guarded against; at the same it is to be 
eoiisidered, he has it always in his power 
to disei^age himself, by only ceasing to 
place his feet on tlie steps of the crane- 
wheel. F. F. 


NAVIGATING STEAM ENGINE. 

Sir, —In yonr 77th Number I per¬ 
ceive a short account of a Navigatiujv 
Steam Engine by D. Thomas: now, 
as he is, doubtless, an ingenious man, 
1 will take the |}})erty of asking him 
the following qu^tiuns:— 

1st. Of wnat metal are the cylin¬ 
ders made of, to le^t the action of 
cold water being thrown into' them 
while red hot? as 1 know of none 
but what would soon oxidate, conse- 
<iuently impede the mt^ion of the 
niituu ‘up and down, and soon render 
it useless by the leakage it would oc¬ 
casion. 


. 2nd. How is the water furcei^.4o 
the cylinders, so as to produce aruiii- 
forin motion in the engine ? ■ 

I trust Mr, 'riiomas will not think, 
by my asking the above questions, 
that 1 doubt his assertions, or wish 
to deteriorate the merit of his inven¬ 
tion—I can assure him that is not 
the case ; but 1 think it a pity, that 
what appears to be a very ingenious 
invention should be disregarded for 
want of a more authentic explaiia- 
lion than is given in No. 77, page 
322. I should think an engraving 
would contribute to elucidate the 
merits of the invention more fully, 
and certainly would be'worthy a 

? lace in yonr useful publication. 

'erhaps Mr. 'rhoinas, at some con¬ 
venient time, will be kind enough to 
favour you with one. By so doing 
he will much gratify. 

Yours, with respect, 

R. Farley? 

Rotlierhithc. 


IMPROVED MODE OF OPENING 
OYSTERS. y 

Our esteemed Correspondenf, Mr. • 
Bevan, recommends, as somewhat in 
season at this period of the year, the 
following moiie of Opening Oysters: 

“ The mode I am about to describe 
has been practised with success for 
many years, and quite free from ac¬ 
cident or disappointment; wliich is 
more than can justly be said of the 
common mode of digging with great 
force into the cavity of the oyster, 
with a particular knife, generally 
kept (or that single purpose ; where¬ 
as the improved method requires no 
particular form or size of knife, ana, 
if necessary, may even be done with 
a common penknife! Previous to 
the use of a knife, take a common 
small pmr of pincers, and break ofl' 
about one quarter of an inch in depth 
from the thin edge of the oyster- 
shell, which requires no great skill 
or stren^h to perform; mis opera¬ 
tion will make a very visible opening 
into the cavity of the oyster, into 
wh^ any kind of kiiife may readjly 
be introduced, to separate thd oyst'er 
frpix^tho\.flai %heU» which rendera 
the rci^inder of the proress per\ 
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easy. It may be supposed that 
jip(, doulile process here described 
will ^quire more time than the com¬ 
mon I'jodc; but a few trials will con¬ 
vince any person to the contrary.” 

[We have been in the habit of 
cracking, or rather opening, our nuts 
on the same principle, in preference 
to ushi^ the ordinary nut-crackers. 
By cutting off a little of the sharp 
end of the nut, a small orifice is 
made ; on inserting the point of the 
penknife into which, ana turning it 
smartly round, the shell separates 
without noise, and the kernel is pre¬ 
served whole.— ^Edit.] 


MRCHAMCAIi GEOMETRY—FART III. 

(Cont'mued from p. 408.) 

THEOREM 1. 

' Every rectangle is measured by 
ihhltiplying its length by its breadth. 


IS 



Let ABGD be any rectangle, and 
let AC be equal to three parts,which 
we will call inches, and CD be eqaal 
to seven of the same parts, we have 
to show that AC, multiplied by CD, 
• will be the number of square inches 
in the rectangle ABCD. 

Divide the side AC into three equal 
parts, and draw lines parallel to AB; 
also divide CD into seven equal parts, 
' *and draw lines parallel to AC, we 
shall find the figure divided into a 
number of squares which is equal to 
the product of the parts the lines 
AC and CD are divided into, which, 
in this case, is 3 multiplied by 7, 
and by counting the squares we shall 
find there are 21, which is the pro¬ 
duct of 3 multipUed by 7i equar21, 
.as we have by common arithmetic. 

CoR. 1.—Hence, (lie content of a 
square is found by multiplying the 
side by itself, which, as ail the sides 
/are equal in lengdi, amounts to^ihe 


same thing as multiplying the length 
by the breadth. 

CoR. 2.—Hence, if any square is 
constructed, its side will represent 
the square root of a number answer¬ 
ing to the superficial content of the 
square itself; thus, if AllCl) repre¬ 
sent any square, its eontent will 
be represented geomelrically, thus, 
AB X AC, that is, AB multiplied by 
AC i but, in this case, its A B is equal 
to AC, we represent the square by 
AB“orAB x AB; that is, AB-re¬ 
presents a square, in the language of 
geometry, while AB represents a 
straight line on the side (or root) of 
that s((uarc. 

Cor. 3. —lienee, also, wc repre¬ 
sent, in the language of geometry, 
the content of any rectangle by its 
length multiplied by its breadth, 
thus, AB X AC. 

Note .—I have thought proper to 
add these two last Corollaries (utough 
they arc, strictly speaking, ^fini- 
tions), to avoid some incoiivcineuces 
that the learners would feel in soimt 
of tlie succeeding Problems who aie 
not acquainted with algebraic siirns. 
and those, my geometrical reatleis, 
will excuse me, os 1 wish to make 
every thing clear and intelligent to 
every one as I proceed. 

THEOREM II. 

Every parallelogram is ecjual to a 
rectangle whose length is equal to 
one side, and width equal to the per¬ 
pendicular distance or the opposite 
side; or, in other words, every pa¬ 
rallelogram is equal to a rectangle 
standing on the same base and of 
equal altitude. 



Let ABCD be any parallelogram; 
now, if we produce the side DC, and 
draw the perpendiculars AE and BP, 
we have to shoiv thRt the parallelo¬ 
gram, ABDC, is equal to tliie rec¬ 
tangle ABFE. 

Having drawn the figure or. card, 
.&c. as in the former Theorems (Parts 
2b2 
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1. and II.), cut it out, and havin?, 
from the parallelogram, ABDu, 
cut off the triangle, BDF, we shall 
find, by laving it on the rectangle at 
ACE, it will complete it, W corre¬ 
sponding to the triangle ACJE, by fill¬ 
ing up the space ACE, which the 
figure ABFC wants to form the rec¬ 
tangle ABFE. 

Or, more geometrically, having 
continued DC to E, and drawn the 
perpendiculars AE and BF, we have 
the quadrilateral ABDE, which ex¬ 
ceeds the parallel^ram in ABDC 
by the triangle ACE, and which also 
exceeds the rectangle ABFE by the 
triangle BDF j but the triangle ACE 
and BDF are identical, having the 
sides AE and BF equal to each other, 
and also the angles at A and E equal 
to the angles at li and F (by Theorem 
vir. Cor! 1. Part 1). Hence, if from 
the whole figure, ABDE, we take 
the triangle, ACE, we have the pa- 
rallei||rain, ABDC; from which, if 
we taKe the triangle, BDF, which is 
equal to ACE, we have the figure 
ABFC, which is less than the rec¬ 
tangle, ADFE, by one of these equal 
triangles; therefore, if the triangle, ' 
BDF, is added to the figure ABFC, 
we shall have the rectai^le ABFE, 
whose length equals AB, and per¬ 
pendicular BE, its width equal to the 
parallelogram, ABCO, which was to 
be shown. 

Cor. 1.—Hence, if between any 
two parallel lines ive draw a square, 
and oit the base of the square we 
draw any two lines parallel to each 
other, the parallelogram so formed 
will be equal in area or content to 
the square. 

Cob. 2.—Hence all parallelograms 
of the same breadth (or, in other 
words, on the same or equal bases), 
and drawn between the same paral¬ 
lels, are equal to each other. 

Cob. 3.—Hence, also, the reason 
why we apply a rule down the centre 
of a plank, and take the width square 
iaei^it it, to find the content as we 
ihen reduce it to a parallelogram, 
whose length is the mean length of 
the plank, and width its perpendi- 
height. 

G. A. S. 

(To be eentinttoS.) 


CAUSE OF BEAT FRODUCEP BY ^ ' 
FRICTION. ■' 

Frem the American Journal iff Science ant Arit, 

I have made some attempts to 
explain the cause of the heat excited 
by friction, an account of which, 1 
hope, will be acceptable. 

In rubbing two bodies together, 
it is evident that the air in their pom 
and interstices will be compress^ I ^ 
and as air readily yields heat by pres¬ 
sure, it is possible that the heat ex¬ 
cited by triction may be thus ex¬ 
plained. 

If two substances were rubbed 
together, and if, at the same time, 
there could be similar friction in 
vttcuo, by a comparison of the resulta 
an opinion might be formed of the 
efiFect of air with friction in exciting 
beat. I mentioned this explanation 
to Professor Renwick and Doctor 
M'Neven; they thought it probalileF, 
furnished air-pumps, and assisted iu 
making experiments. 

A wooden spindle was fitted to a 
socket, and a similar spindle also 
fitted to a socket within the receiver 
of an air-pump; these were co:;*'— 

nected by a brass rod paSi^ing_ 

through a collar of leather, and being 
quickly turned by a cord, heat was 
readily eicited; several trials were 
made, in all of which, except one, 
when the density of the air was di¬ 
minished, less heat was excited. In 
that, about fourteen-fifteenths of the 
air was exhausted ; notwithstanding 
this, the heat was greater within the 
receiver than witliout. In this in¬ 
stance pressure was applied as fur as 
could be to allow the spindle to 
turn rapidly; the experiment was 
afterwards repeated with the same ^ 
apparatus and gentle pressure, and ^ 
the heat was much neater without 
the receiver than wiuiin. 

Upon considering all the experi¬ 
ments, there appears reason to believe 
that air assists in exciting heat by 
friction, and the question arises, is it • 
wholly by compression, or is there 
any other cause ? 

If the experiment should be re- 
peat|!d, it would be well to ascer- 
tainthat the spindles excited equal 
beat—that time be hlluwed for tbs 
air to feaVe the pdlw of -the wood-A 
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uid that the density of the ait* in the 
•-"»fceiver during the experiment be 
noted. 

. James T. Watson. 

New York, 8th May, 1824. 


hamaqe's telescope. 

Baron Dupiu and Dr. Gregory, 
dhring an excursion in Scotland, 
were much delighted with the excel* 
lence of the instruments made by 
Mr. John llamage, of Aberdeen, and 
the valuable observations of the 
heavens, which have been made by 
them, worthy of an observatory of 
the first order.. They were astonished 
to find such inventive talents and 
knowledge in a humble tradesman, 
who devotes the leisure hours, spared 
from his business, to scientific pur¬ 
suits, and whdse knowledge and 
• genius are only excelled by his great 
modesty and readiness to oblige. 

One of these telescopes is placed 
at Broadford, near Aberdeen, in the 
grounds of Dr. Uaunev, the profes¬ 
sor of law. The tube is twenty-five 
feet long, and its diameter eighteen 
iWhes. At the bottom of the tube, 
'iraen the telescope is to be used, is 
placed a metallic speculum, finely 

{ lolished, of fifteen inches diameter, 
^om this speculum a fine briglit ajid 
clearly defined image of the bo<ly 
observed is reflected ; and, as an eye¬ 
piece of only a small magnifying 
power is required, there is as plca’saiit 
and distinct a view, as if the object 
was seen by the eye. The superior 
view of the heavens, as seen by such 
an instrument, can be appreciated Iiy 
■those only who have enjoyed the ad¬ 
vantage of an observation with it. 
To produce any considerable power 
with a small telescope, deep magni¬ 
fying eye-glasses must be used; con- 
' sequently the fleld of view is much 
contracted, and there being but little 
light, the object is seen very unsatis¬ 
factorily. But with the large reflect¬ 
ing telescope the observation is one 
continued source of unmixed plea¬ 
sure. Mr. Ramage’s telescope is 
erected on a cast-iron platform, 
twepty-seven feet in diameter, on 
piles jointed and^dove-tail|^ toge¬ 
ther. The whole was .plw^ in a 


horizontal pn«iiinn by inciiiii of a 
spirit level. Tin; centre post is altout# 
four feet deep. The telescope is 
moved round to any direction, on 
cast-iron rollers, by awiiicli at the 
end near the lower’part of the tube 
and a rope. The tube of the teles¬ 
cope is raised to any altitude by the 
winch on the one side. Wlicn it is 
desired to be elevated to the zenith, 
or to any high elevation, the end of 
the tube is brought forward; the 
gallery on which tlie observer stands 
is raised by a similar winch on the 
opposite side. All the motions of 
the telescope are produced in the 
simplest manner by means of a few 
corns; yet the telescope is perfectly 
steady and free from tremor, and 
may be managed by the observer 
without an assistant, almost as easily 
as a thrce-fect acliruniatic telescope: 
this is a decided advantage, as the 
observer can place the tune in the 
most favourable position f^ vision 
better than any assistant. Wnen the 
observer is in the gallery, he is able 
to keep the object a long time in 
view, as the telescope may sweep 
backwards and forwards ten degrees. 
Olid the observer may elevate or de¬ 
press it and himself with one hand. 
The machinery of llcrschel's twenty- 
feet telescope is very complicated, 
and requires two assistants. Mr. 
Ramage is now engaged in preparing 
a grand telesctme, of whicn tlie spe¬ 
culum is fifty-four feet in length and 
tweiity-oue inches diameter. The 
casting and polishing of the specula 
and erection of the telescopes are 
done under his direction, and in a 
great degree with his own hands. 
The excellence and simplicity of 
management alike entitle the instru¬ 
ments to admiration. 


HR. COBBETT’a FIRE-PLACE 

Sir, —Mr. Cobbett, do ivfaat he 
may, or introduce what he may, in 
sure to meet with opposition trom 
somebody, let him be ever so much 
in the right, or ever so little in the 
wrong. His Politics, his Locust 
Trees, and his Fire-Place, are all 
fallen foul of in their turn; and I 
verily Imlieve, if he were to do the 
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most unobjectionable abd most me¬ 
ritorious thing imaginable, 
would be found some to doubt his 
good motives, and others to misre¬ 
present them. , 

Concerning the America hire- 
Flace introduced by Mr. Cobbett, 
there is an article in the 80th Number 
of your M^azine, which, with your 
permission, I wU observe on. 

Your Correspondent, T. J., would 
have us understand, that he oners an 
unfavourable opinion on the Ameri¬ 
can fire-place, lest any of your 
readers should be deceived into pur¬ 
chasing one by Mr. Cobbett’s puff- 
ing, or, as he expresses himself, by 
thatfigurative writer’s blandishments. 
This, It must be owicd, is kind and 
considerate of him towards your 
readers; but, in reference d the in- 
ilustrious and talented politician, it 
seems to me to savour a little of illi- 
berality. Surely, even if Mr. Cob¬ 
bett ha?, a pecuniary interest to an¬ 
swer, bVthc introduction of this fire¬ 
place (which I belteve he positively 
states that he has not), he cannot, 
with justice, be accused of attempt¬ 
ing to deceive the public in the m- 
stance before us, at any rate; he 
merely enforces, in his own peculiar 
way, what he considers to be the su¬ 
periority of the American fire-plaw 
over the stoves in general um. He 
gives his readers atia the public an en¬ 
graved representation <ff the Jire-place 
cofnfnci^dcd by Aiw, &nd invites iheni 
all tQ see and inspect it. And what 
can be fmrer than this ? 

To those wlio are fond of fires 
upon the hearth (and there are num¬ 
bers who prefer them to the fires in 
an elevated position), the fireplace 
introduced by Mr. Cobbett is, I can¬ 
not help thinking, deserving of some 
attention. It may not look, perhaps, 

quite so well at first as the stoves we 
have long been accustomed toj biit 
if it is calculated to save more fuel, 
and to give more heat than the com¬ 
mon stove (which, from id construc¬ 
tion, I have no doubt that it is); these 
are twoprime qualities,which should, 
at least, obtain for it apoliter recep¬ 
tion than you and your Correspond¬ 
ent, T. J., seem disposed to give it. 
As to its being ineligible for cookery, 
this seems to me quite a mist^enno 


tion. Why not roast at it — why" 
not boil at it—when almost every 
woman living in the country performs 
these operations by fires upop the 
hearth, and frequently without even 
the aid of wood as fuel ? 

To conclude, it seems to me that 
Mr. Cobbett’s fire-place will do, at 
any rate, very well where warmth and 
saving of fuel are of {p%ater consider¬ 
ation than beauty ; and that, n6i- 
wlthstanding the reasons urged in 
your Magezine against its being ad¬ 
mitted into the parlour, there wul be 
found many who will be di^osed to 
admit it there, when they learn that 
others have already done so, and that 
they like it very well. 

I am. Sir, 

Your obedient servant, 

March B, 1825. tV, T. 

* « 

CHEAP AND EAST METHOD OF 
MAKING SODA WATER. 

Take forty grains of the carbonate 
of so^, put it into a common soda 
water bottle, which generally con- ^ 
tains about ten ounces of water. Im^ ' 
mediately afterwards, put into Ih** — . 
same thirty-five grains of tartarii 
acid, then cork it quickly. The acid 
and the salt onght to be put in in 
crystds, as when in powder they arc 
apt to seize upon each other before 
the bottle can be well corked, and 
so a considerable quantity of the 
carbonic acid gas which is cvolvea 
is lost. 

In the above process, the tartaric 
acid having a greater affinity for the 
soda than the carbonic acid gas has, 
combines with it, and forms the' 
tartarate of soda, a soluble salt. By 
this combination the gas which ivas 
engaged with the soda is evolved, 
or set free, and mixes with the 
water in the bottle, and makes its 
escape when the cork is withdrawn. 

—Glasgow Mech. Mag. 

. RAREFACTION OF AIR BY FIRE. 

Sir,— The critical and philoso¬ 
phic^ observations of T.Hartshome, . 
page 274 ^ on fhe Barefaction of Air \ 
by)to, 'having frequently occupied \ 
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my thoughts since I read his edifying 
paper, 1 find the mure I think on 
that subject the less I know about it; 
and, like your Correspondent, can¬ 
didly confess my ignorance, and 
fredy allow, that although 1 am well 
aware pressure on water is lessened 
by fire, as well as by the removal of 
air, I always imaged the rarefac¬ 
tion of the air, in both instances, to 
be the same principle. 1 am now, 
however, of a dinerent opinion, 
without being capable of conceiving 
wliurein the difierence consists.' In¬ 
deed, if 1 did not know it to be the 
fact, that water rises in the tube 
which has fire over it, I would say it 
is impossible it Could, as a scale of a 
conical shape, when inverted, and 
being in cquilibrio, ascends, causing 
the opposite scale of the'beam to dc- 
.scend, the inverted one having a can¬ 
dle flame under it. Now, the pressure 
on the other scale being unaltered, 
' as well as that on the outside of the 
conical scale, the latter, I suppose, 
ascends from an increase of pressure 
on the nethermost or concave sur¬ 
face, which corresponds with a blad¬ 
der-of air forcibly expanding before 
afire. So that, from the facts of 
•water ascending’in consequence of 
reduced atmospheric pressure, and 
the scale ascending in consequence 
of increase of pressure, the infer¬ 
ence is nothing less than this para¬ 
dox, that air rarefied by fire has a 
less and a greater pressure than the 
atmosphere as it naturally exists. 
That this is hot the rationale of the 
experiments I am persuaded, as no 
doubt the phenomena arise from 
some common principle or unity of 
cause, but which it is out of my 
• power to explain. 

I am induced to trouble you with 
this doclaration of my ignorance, in 
order to excite the learned and libe¬ 
ral to lend me their instruction. 

I am. Sir, 

Your obedient servant, 

FhyiiO Sates, A. M. 


THE " QUESTION IN OPTICS.” 

Si a, — « A Much-amused and 
(^nstant Reader,” at page 315, has 
attempted to your Correspond¬ 


ent ** S.” an answer to his iiiqiiiry, 
page 253. ‘‘ S.’s” inquiry runs 

thus ■—What is the greatest (list jiik’C 
at which the human sight, undev t!d'. 
most fbvourable circmnstaiiees of 
sight and situation, can discover ilto 
hands and figures of an ordinary 
turret-clock (say four feet in diame¬ 
ter), so as to tell the hours } 

Now your Correspondent, i)y some 
strange, unaccountable fatality, has 
at once assumed the distance without 
any previous investigation^ fur he 
says, that an object five feet in height 
(which, by the bye, is one foot more 
than “ S.’s” inquiry), and three miles 
distant, &c. Now, Sir, any calcu¬ 
lation, drawn from this assumption, 
can be no answer to “ S.” 

Mr. Joseph Hall, too, in his cor¬ 
rection of your Correspondent’s mis¬ 
take, has entirely overlooked what I 
have brought under review; and, 
besides, his solution is misplaced, 
for “S.” does not want to know 
what will be the magnitude of the 
clock hands one foot disj^nt from 
the eye. He wants to knoftr at what 
distance they can be seen under every 
favourable circumstance of sight 
and situation; at least 1 understand 
him so. 

Now, Sir, my method of solving 
this question would be this:—I would 
proceed to such a distance from the 
clock until I was almost about losing 
sight of the hands and figures; then 
my analoj^y would run thus:—^As 
the magnitude of the object on the 
retina is to the radius of the retina, 
so is the magnitude of the hands and 
figures to the distance. 

Your querist and his friends will 
say, “ How are wc to determine the 
two first terms of the analogy ?” I 
answer, by referring to those rules 
already laid down by writers on 
optics; but, should this not he 
deemed satisfactory, allow me to add, 
that the human eye is a mere camera 
obscura, so that, bv having an instru¬ 
ment of that kind, we may use this 
analogy:—As tho magnitude of the 
reficcCed image is to the focal dis¬ 
tance of the lens, so is the magni¬ 
tude of the hands and figures to the 
distance. 

The distance, as lueasurcd by the 
theodolite, however, I would consi- 
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der far more accurate in a practical CorreBpondent’s itatement. So far 
point of view. he is right: but he might as well 

I am. Sir, have answered ** S.’s ” hnmiry at the 

Your obedient servant, same time^ or, at least, nave taken 

James YviiB. notice of that blunder which I have 
P.S. I am quite aware that Mr. pointed out; and in not doinif so 
Hidl only intended to correct your he is so far in the wrong. 


WASHING MACHINE. 




herewidi send you a draw* 
ing and description of an Instrument 
for washing Linen, &c. which has 
lately made its tqipearance in my 
neighbourhood, and is much ap¬ 
proved by the laundresses. It con¬ 
sists of a piece of fir deal (see the 
'l|[ure), AHCD, 22 inches long, 11 
inches broad, and 1 mch deep, and 
into which is dovetailed (mother 
board, of beech wood, whidi is 11 
inches square, and one iu^ deep. 


having 10 raised flutes or beads upon 
its surface, lliis instrument is put 
into a wash-tub, with water and soap, 
and the linen gently pressed with 
both hands upon the flutes, by which 
means the finest cloth may be washed 
without iiyury. 

I am, Sir, yours, &c. 

Ha. Bobtom. 

Cottiugbam, Yorluliire. ’ 
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AIR AND WATER ENGINE. 



81B,—While refleotiDg on the con- 
itraction of tbeini^roved steam-en¬ 
gine introduced by Newcoiben and 
Cawley, generally termed the At¬ 
mospheric Engine, an idea suggest- 
'ed itself to my mind, that water, 
applied as a substitute for steam 
(in order to form a vacuum under 
the piston), would produce a similar 
effect.' 1 accordingly eonstructed a 
machine on this plan, on a small 
scale, and found it answered the 
theory exactly. The following brief 
description of It I submit to the 
consideration of yonr readers 

A represents the section of a cylinder; 
B, a pipe of 36 feet, 34 feet of which will 
counterbalance the weight of the atmo- 
^phov; C, a main beam, with an arch' 
and chun; £, a ciston, or reservoir of 
water) r,.a valve to adihit Uie water. 


under the piston, H; a valve in the 
piston; t, a valve, to admit the water 
from under the piston to- the pipe, B, in 
order to form a vacuum under the piston 
H. The whole action of the machine 
consists in opening and shnttine the 
valves, r and r. First, open the valve, m 
and the water will descend and force toe 
air that is contained in the cylinder. A, 
through the valve, e. Secondly, open 
the valve t, vidth the vSlve r shut, and 
the water will descend through the pipe, 
B, and form a vacuum under theyiston, 
H: consequently, the weight or atmo¬ 
sphere acting on the piston, H, will 
cause it to descend in Hie cylinder, A, 
and so on in succession, by the alternate 
opening and shutting the ralves r and f. 
1 am. Sir, 

Your obedient servant, 

Wm. Tonkin. 
Bceralstone, Devon. 
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BEVEL CBANK—WEIGHT OF CARB1AQS8 IN HOTIO . 


BEVEL CRANK.FABTHERIMPROVED. 

Sib,— Observing in your exceUent 
publication (Mechanics’ Magazine), 
No. Bl, page 392, the improvement 
which a Country Smith thinks he 
has made in the Bevel Crank in bell- 
lianging, I beg to inform him that, 
during my apprenticeship, tvxlve 
years ago, 1 made the same kind of 
'crank, but with a still greater im¬ 
provement with regard to the facility 
of acting. I thought, at that time, 
I was the inventor, but having, shortly 
afterwards, same bells to alter, I met 
with the very same description of 
rnmk, and was informed that it had 
been in use some years. 

The difFcrcnce between his crank 
and the one I am speaking of, you 
will perceive on reference to the one 
I now send you. Two plates, called 
flics, work upon rivets and mor¬ 
tices into the end of the crank, and 
accommodate themselves either to 
the bevelled corner or circular wall, 
by which means the crank acts with 
the greatest ease and precision. 
Your Correspondent’s crank has only 
one plate or fly acting upon a centre 
rivet, which, though an improvement 
upon the old crank, is still, in a de¬ 
gree, liable to the objections he is 
endeavouring to remedy. If he will 
use the crank I have described, he 
will find it act far more pleasantly 
than his own. He will, 1 am sure, 
excuse my remarks, when I inform 
him my only object is to apprise him, 
and, perhaps, other country smiths, 
of an improvement in the art they 
follow. 

1 am. Sir, 

Yours respectfully, 

A A London Smitu. 

[The model of the crank, politely 
transmitted with this communication, 
may be inspected at our publishers’. 
—Edit.] 


WEIGHT OF CARRIAGES IN MOTION. 

Sir, —I was rather in doubt whe¬ 
ther the question on the ** Weight 
of Carriages in Motion,” was not 
similar to that given by King Charles 
to the Philosophical Society for so¬ 
lution, which most of your readers 


are, no doubt, acquainted with; but 
a very parallel case occurs to me, 
whidh 1 think, will throw some light 
on the subject; it is thisWe all 
know that a man can skate rapidly 
over ice which would not sustain his 
weight if he stood still, or even went 
only slower, because the time of his 
passing over is so short that it does 
not allow the ice to sink—bis weight 
has not time to act fully. It would have 
the same effect on the weigh-bridge, 
if the cannon-ball werelaia on it, and 
snatched up at the expiration of a 
time equal to the time in which it 
passes over the weigh-bridge. 

I am. Sir, 

Your obedient servant, 

Aiiniovpyos. 

March 10th, 1825. 


Sir, —am rather surprised that 
your Correspondent, Sam. Yelsap, 
should introduce so many seeming 
difficulties respecting a coach being 
lighter when in motion than at rest, 
when, I am confident, he must be 
well aware of the only solution thaf_ 
can be given to the question. 1 will 
proceed, however, on the supposition 
that he really wishes for the infor¬ 
mation he requests, and ivill endea¬ 
vour to explain, as familiurti/ as ])os- 
sible, this difficult problem, and shall 
here take the micstion, as stated to 
be—a ball rolling over a weigh¬ 
bridge. ‘— 

Now, we will first suppose the 
ball to be at rest on the bridge,when 
its weight, no matter whether caused 
by gravity or any other pow'er, acts ’ 
in a line perpendicular to the weigh¬ 
bridge, and therefore causes it to 
descend in proportion to this weight. 
We will next suppose that a pro¬ 
gressive motion is given to the ball 
in a direction parallel to the plane 
of the weigh-bridge; in this case 
we have now two forces implied to 
the ball acting at right angles to each 
other, and if- we represent these 
forces by the two sides of a right- 
angled triangle, they may, by the 
established laws of mecnauics, be x 
resolved into one force acting in the 
direction of Ae hypothenuse, but 
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the direction of this force is oblique 
to the surface of the bridge. Now, 
^without entering into any mathema¬ 
tical calculation, it will be evident 
that the oblique force will have less 
ower to make the weigh-bridge 
escend than a direct perpendicular 
force would; for every practical me¬ 
chanic knows, that uF we wish to 
dravv a body along a given line, by a 
rope affixed to it, we must pull in a 
direction con'csponding to tWt line, 
for, if we pull obliquely to it, part 
of our force or strength is expended 
in drawing the body from the direc¬ 
tion in which we wish it to move; 
and thus,'the more oblique the direc¬ 
tion in which we pull, the less force 
is applied to the purpose intended ; 
and thus, if we increase the obliquity 
of the pull, we shall, at last, exert 
our whole force in a perpendicular 
direction to the line in which we wish 
the body to move; and,consequently, 
if the body is kept from moving in 
that direction, we shall be unabm to 
make it advance it all, but it will 
remain at rest; and thus we see, that 
the CTeater the. force which acts in 
, the direction of the horizontal plane 
is with respect to the force acting 
perpendicularly to that plane, the 
more oblique the compound force 
(arising from the double force ap¬ 
plied to the bail) will be to the hori¬ 
zontal plane, and, consequently, the 
less power it will have to move 
vhc plane, on which the body rests, 
in a direction perpendicular to the 
horizon; and thus we see that the 
ball in motion over the weigh-bridge 
has two forces impressed on it (no 
matter what their forces are c^led), 
that is, a force in the direction pa¬ 
rallel to the weigh-bridge, ana a 
force perpendicular to it; and I have 
shovm that these forces, acting both 
together, are the same as a force 
acting obliquely to the surface of 
the weigh-bridge, consequently its 
effect to make u descend is not so 
great as one perpendicular force 
acting in a perpendicular line; and 
thus we see that, without having re¬ 
course to any other solution than 
that which naturally arises from the 
consideration of the subject itself in 
a mechanical point of view, we arc 
enabled to account for the seemingly 
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pmdoxical proposition of a^coack 
being lighter in motion than at rest. 
I am. Sir, &c. 

G. A. S. 


A FEW WORDS FROM A PRACTICAL 

SHIPWRIGHT ON THE “ STATE OF 

SCIENCE IN OUR DOCKYARDS.” 

Sir,—O n perusing the last Number 
of the “ Quarterly Journal of Science,” 
I found an article on the “ State of 
Science in our Dockyards,” written by 
Alpha, in which he has (1 presume 
through ignorance) depreciated the me¬ 
rits niid exertions of a most useful cla.«>s 
of mechanics, particularly those upon 
whom the eonstraction and iinprrivc- 
ment of the navy have hitherto de- 
peuded ; and the class of individuals (o 
which lie directs the public attention, ai e 
those who have bc«:n educated at (lie 
Naval Academy at Pnitsmouth, for tin; 
express purpose of being made officers in 
our dockyards; from whose acquired 
abilities he seems to anticipate a navy 
which shall far surpass our present one, 
and that of every other maritime powi v, 
in proportion as the scientific knowlcdirc 
of the former is inferior to that of tin: 
latter. 

Far be it from me. Sir, to contemn 
science, by which many useful and iin- 
nortant discoveries have been made, that 
nave greatly inavased the comforts and 
conveniences of life j let me remark, 
however, that the utili^ of these disco¬ 
veries was first esiahlished by e.xi)en- 
meut, without which all theoretical ideas 
arc nugatory. I should, with Alpha, be 
disjmsed to antici{)ate much in the im- 
proveinciit of the navy from theoretical 
knowledge, were it not for those acci 
dental circumstances and unknoun 
causes w'hich defeat the best calcula¬ 
tions that can be made in the consdiic- 
tion of a ship. The FrencJi, who are a 
scientific people, turned their attention 
to thi.s subject many years ago, Imt hfirc 
not vet snceceded in constructing and 
building ships superior to our owu, 
tbongh bnilt, according to Alplia’s asser¬ 
tion, by ” knowledge derived from ap 
imperfect experience.” The woikraaii- 
ship and internal fitting of ships are 
far inferior to ours; in this re.spcctwc 
are equalled only by the Americans. 
Alpha thinks it' “ remarkable that no 
improvcnientM in naval architeclure have, 
taken placebut I think it more re¬ 
markable that he ennuot tell the dif¬ 
ference between No-.ih’s ark, a Koinan 
galley or ship, and oik; of our first-rate 
men of war. In civil architecture scien¬ 
tific rules can be applied with precision, 
and the fabric in hsually wfimt was anti¬ 
cipated* but in naval wchitcctuie expe- 
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rience has proved that this is far from 
being the case. 

Alpha has asserted as much as that a 

calculus" is now formed and applied 
by the young men of the Academy, by 
which it would appear, that the sailing 
qualities and otlier properties of ships 
may be predicted previous to thair being 
built and fitted for sea. This is raising 
the expectations of the public, and in a 
high degree warrants them to look for 
something pre-eminent in the construc¬ 
tion and improvement of our navy. That 
such a caiciilus" is made use of by them 
in the construction of ship, 1 am well 
awaro; but the result has,' 1 believe, dis¬ 
appointed the expectations of those who 
have made use of it, and the public in 
general. As yet, nothing pre-eminent 
has been achieved; and the ships thus 
constructed and built already, particu¬ 
larly Uie Regent yacht, cannot claim 
equality with many of those which have 
been constructed by knowledge de¬ 
rived from an iinpertect experience." 

I think Alpha should at least hare 
waited for practical proofs to justify his 
assertion, beforo he exalts the theorist 
at the expense of the practitioner. Iron 
is not less useful than gold, and in our 
dockyards it is a most raluable and an 
essential article in ship-building. Prac¬ 
tical men are the most elBcient: and it 
is to such the country has to look in 
times of emergency, for the building of 
those fabrics wiich are its glory and its 
defence. During a long war, which was 
attended with iunumeiuble difficulties, 
such persons were usually employed from 
six in the moniing to six at night, and 
frequently from five to seven, or nine, 
with a small interval for refreshment; 
under such circumstances it cannot he 
supposed that they had any leisure time 
to employ in theoretical studies, the re¬ 
sult of which, in fact, would have been 
of little or no use to them in the execu¬ 
tion of the duties they had to perform; 
and it will be well if the persons brought 
up at the Academy, when employed 
under the same circumstances, retain in 
their memories the portion of acientific 
knowledge they have been t-uight. How 
far the latter may excel the former in 
their exertions, is yet to be proved; and 
as it respects their practice talents, of 
wiiich Alpha presumes to be a judge, 1 
conceive that only practical men are ca¬ 
pable of deciding. 

Alpha has erred in supimsing tliat' 
science was not applied heretofore in the 
construction of our ships; jnst as much 
was applied as the result of its applica¬ 
tion proved useful. No naval arcnitect 
can predict with certainty the depth of 
wqter to which a ship that is built will 
swim when launched, unless he knows 
her aact weight, ana is certain that she 
is bHilt Btricuy conformable to the eon- 
■tnicted drau^t. Two and 0101 % ships. 


have been built by the same moulds, and 
have dilferod in their draught of water 
from two to four or five inches, and the 
larger the sliip, the greater the difference. • 
IMs to a mere theorist is inconceivable; 
but wonder is often the effect of igno¬ 
rance ; and he who is cautious of pre¬ 
dicting ill this respert, discovers more 
wisdom and knowledge than he who 
charges himself with ignorance because 
of his silence. 

It may be nece*ssary here to give a ge»> 
neral outline of the causes that defeat 
calculation in the building of ships. The 
constructed drawing by which the ship is 
to be built, is made by a scale of a quarter 
of an inch representing a foot, as a 
larger would be inconvenient in practice; 
it is then transferred to the mould-loft 
floor, a place appropriated for that pur¬ 
pose, of the hill size which it represents; 
afterwards laying-ofT moulds are made to 
the lines, and bevellings given, by which 
the timber is prepared and trimmed for 
building the snip's fi aine. ^ The process 
of laying-off on the floor is principally 
connected with that part or the ship 
called the frame or skeleton, and in the 
performance of this it is frequently 
found tiece.ssary, in making the bod^ of 
the ship fiiir, to alter .some of the lines 
taken from the body-plan of flie drawing, 
as much as from half an inch to two 
inches or move; and in prupuition as 
the drawing is unfair, these alterations 
unavoidably take place. Evciy rib or 
frame is composed of a certain number 
of timbers, emied fiittorks, the mould¬ 
ing sides of which are bolted togetlier 
with a scarph, eonal to half the length of 
tlic futtucks. The moulds, before they 
are used, and the fnttocks, after they arc 
trimmed, arc liable to an alteration in 
their form by the weather; and the fut- 
tocks being bolted together alternately, 
with so short a guide Jiar. the moulding 
edges, cause the rib or frame to differ, 
in large ships, about two or three inches 
from tlie line laid down for it on the 
floor. When all the frames are com¬ 
pleted, they are raised from the ground 
and put ill their proper places; in doing 
whicli tlicy are frequently so much 
strained, as to cause au alteration in 
their form, particularly in those which 
are very circular. As the in- board works 
are carrying on, the weight upon the 
shores causes the ground to settle, and 
the cleats, &c. connected witli the shores, 
yielding in some degree to the pressure, 
the flumes fall out, so that a latve ship, 
when finished, has been founa to in¬ 
crease in breadth from an inch and a half 
to three inches. 

From the above statement of facts, it. 
is obvious that very little dependence can 
be placed 011 die (wcnlation of the ship’s 
displacement, or. in other words, the’ 
depth to which she will swim when inr-' 
luersed. In entering into the cqlculation 
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of the ship’s displacement, which is 
made from the constructed drawing, it is 
necessary to ascertain the weight of the 
materials of whicli the ship is to be com- 
posed. As this is atlcnded with much 
labour, sometimes the weight of a ship 
of a similar class, and nearly the same 
tonnage, is sabstituted in the calculation 
(as the weight of a ship can he nearly 
ascertained when imuicrscd); and should 
the calculated or substituted weight be 
erroneous, it follows that the displace¬ 
ment will be so i)i the same proportion. 
Taking all the above circumstances into 
consideration, who can predict with cer¬ 
tainty the displacement of a ship ? 

Other calculations made from the con¬ 
structed drawing, respecting the ship’s 
sailing qualities, stability, &c. are at¬ 
tended with similar obstacles and uncer¬ 
tainties. Should the displacement be 
erroneous, which is more than probable, 
the centre of gravity of the displacement, 
as calculated, will he so too, and conse¬ 
quently the metacentre; and the centre 
of gravity being comparatively an as¬ 
sumed point, what dependence can be 
placed on the calculation of the stability 
of the ship ? The calculation of the re¬ 
sistance that a ship meets with when 
sailing, appears as yet too imperfect to 
be relied ouj and the centre of the 
moving power, or the centre of the 
wind’s effort on the sails, cannot be cor¬ 
rect, uiiicss the masts are precisely in 
, the same situation, and iiavu the same 
rake as shown in the drawing, which, 
from accidental causes, is iiotatdl likely 
to be the case. 

It may be proper to observe, that to 
obtain by calculation the centre of gra¬ 
vity of a ship as fitted for sea, is a most 
laborious task, even by the sliortest me¬ 
thod ; and should not every thing in and 
about the ship (including masts, yards, 
&c. &c.) be of the same wci(;ht, and in 
the same placu^ calculated, it would be 
abortive. Thas we have now most''la- 
bm ious calculations, which have not as 
yn produced any thing of importance in 
ship coiistructitig and buildiii)', instead 

* of that knowledge which is derived from 
practical observacioti and experiment. 

Practical men of mechanical pro¬ 
fessions know that there are accidental 
causes and difficulties in workmanship 
that prevent the execution of many use¬ 
ful plans and inventions, the theories of 
wliich are correct; but this is what Alpha 
has not, it apitears, conteniplatcd. His 
speculative ideas of ship-building amount 
to little more than pleasant dreams, which 
time and experience may correct. He 
has, indeed; said as much in favour of 
the Academy (with which he says he is 
not connected) us he could say, and per¬ 
haps more than has been substantiated; 

* but mere phrase is nothing: a counsellor 
lan utter an abundance of these in favour 
of bu elieb^ by wBlch' the auditors 


may be amused; but facts, or stidugcir¬ 
cumstantial evidence, enable the fudge 
to determine, and the jnry to decide. 

Fifteen years have elapsed since tlie 
establishment of the Academy, and it 
may now with good reason be asked, 
what has been discovered in the theory 
of ship-building more than was known 
before and what are the practical re¬ 
sults of the establishment ? 

Alpha conceives it to be a question of 
** grave consideration," how far it is pro¬ 
per to employ persons as master-joiners, 
who arc also considered as foremen of 
the shipwrights. Perhaps it is a ques¬ 
tion of graver consideration, how far it 
is proper to employ them as shipwright 
officers at all, and whctlier it is nut a 
had application of their calculating ta¬ 
lents ? As the construction and improve¬ 
ments of the navy principally devolve on 
the surveyors (the laying-off and building 
of ships devolving on the shipwrights and 
their officers), a few of them might be 
employed as calculators under their su¬ 
perintendence; and the rest, probably 
with more propriety, might be placed as 
calculators, under the dutetiou of the 
astronomer-royal. 

1 have to apologise. Sir, for the un¬ 
usual length of this letter, but I trust 
you will sec the importance of tlic sub¬ 
ject is such as requires it. Why the me¬ 
rits of a practical mechanic .should be de¬ 
spised, merely because he has not had 
the advantage of a boarding-school edu¬ 
cation, and lias not been taught French, 
nor dancing and fencing, is what no truly 
generous mind can conceive. 

The class of individuals whose merits 
Alpha has uuderralned, was always equal, 
and more than equal, to the duties they 
had to perform; and their services merit 
not only;thc thanks, but also the favour 
and protection, of the public. 

Should you, Sir, allow this a place in 
your most practical and useful publica¬ 
tion, you will confer a great favour on 
those mechanics of whose merits and 
talents Alpha has so mean an opinion, 
and also on 

Your most obedient, bumble servant, 
Anti-Calculus. 

P.S. 1 hope, Sir, yOu will excuse my 
phraseology, as 1 was not polished at the 
/Icadmny. 


CONCENTRIC CHUCK FOR TURNERS, 
. invented by E. SPEER, ESI).* 

Thia Chuck consists of hollow 
truncated cones, fittbiv, with tolera¬ 
ble accuracy, into each other, the 


* 'The Society of Arts has voted its 
large j^ilier medal to Mr.'Speer for this 
inrentioii. 
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outer one screwing; on to tlic man- prepared to say; probably, if it 
tlrel of tbe lathe, and turned like a should come into jyeneral use, the 
coininon chuck; at the bottom is a angle might be determined by the 
detached circular plate of brass, to kind of work to be performed, 
force the cones out, in case of any I ^vc had a chuck of this kind 
adhesion; but I have never found made in brass, with the cones of iron, 
this necessary. It is calculated to but it is cumbrous and c-xpensivc, 
obviate a necessity fur numerous and docs not answer so w'cll, owing 
chucks, which arc applicable todif- to the surface of the iron offering less 
ferent kinds of uork, and to save a resistance to the work within it. This 
great deal of time, which is lost in perhaps might be remedied by rough- 
preparing materials, when in the ing; but Tthink the chuck is much 
rough, for turning ; in fact, it may better iii wood, as it can be made by 
be called a universal chuck, vvheuever any common turner at a trifling cx- 
the back-puppet is in use. pense, and possesses more strength 

Every one acquainted with turning than can possibly be required, 
is aware of the trouble attending the 
first fitting a piece of wood to the 
lathe, winch seems by this con¬ 
trivance, simple as it is, to be en¬ 
tirely obviated. Nothing more is 
necessary than to remove one or more 
of the internal cones, till there is suf¬ 



ficient room for the admission of the 
substance to be operated upon; and 
it aflbrds particular facility for re¬ 
moving any work from the lathe (a 
screw, for instance) which may re¬ 
quire to be accurately lilted before it 
is finished. 

The present chuck is adapted to re¬ 
ceive any work between three and 
three-quarters and one-eighth of an 
inch in diameter; but there can be 
no objection to its being carried to 
any extent in size that may be re¬ 
quired. It appears e<[uully well cal¬ 
culated for turning brass, mon, or 
steel, the chucking of which is, in 
general, rather a troublesome ope¬ 
ration ; and it possesses one advan¬ 
tage, which is, I believe, peculiar to 
itself, namely, that it is impossible 
to injure the tool employed ; for, as 
the work is carried round, merely by 
the friction on tlic inside of the cone, 
which may be increased or decreased 
at pleasure, by moving the screw in 
the back-puppet, in the event of a 
tool encountering a knot, or any oUier 
impediment, this friction is invariably 
overcome with less violence than 
would be requisite to break the point 
of the tool, and the work remains 
stationary. 

The cones of this chuck are turned 
at an angle of about from ten to 
twelve degrees; but whether this 
may be the best proportion I am not 



Deicription. 

The preceding figure is a section of a 
chuck, which consists of several hollow 
cones, placed one within another ; the 
whole of them may be removed by pushing 
a pin through the screwed hole in tne back 
of the chuck against tbe plate,« o ; the 
plate, a a, must then be replaced. ITie. 
niillow. cones or chucks may then be 
easily pushed out from wUhiu oue auu- 
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tliBv, till ouf is found that will receive effect—I mean the classifioatifAi of 


the end of a piece of wood, &c. that is 
iiitcmicd to be chucked; they must then 
be replaced in theh’ respective situations 
ill fhe largest chuck, and screwed on the 
cud of the mandrel, b, of the lathe, as 
represented in the figure. The piece of 
wood, e, intended to be chucked, must 
then be pushed into the hollow cone, and 
the cniiical ceutie, d, (of the back-pup¬ 
pet) must be screwed against the end of 
the wood, which will cause sufficient 
friction witlun the chucks, so that the 
mandrel will turn round the chucks and 
the wood altogether. 

Thc.se chucks will be found particu¬ 
larly convenient for chucking tlic outer 
end of any irregular iiiece of wood, when 
the centre, d, can be applied to the op- 
])osite end of it; and also for chucking a 
itieccofwood that has been turned, when 
the centre has been cut off one of its ends. 
The chucks may be made Of box, or any 
other liard wood that is not easily split. 


PROMOTION OF EMULATION AMONG 
THE WORKING CLASSES. 

Sir, — Encouraged by the very 
great interest evinced by you for the 
education and independence of the 
Working Classes, I beg leave to 
trouble you with a few hints on the 
subject, which, however cursorily 
thrown together, may possibly elicit 
from more experienced heads soiue- 
tliiiig beneficial to the interests of 
that most meritorious part of society. 
Oil the well-being of which, it may 
be justly said, depend the rank, 
wealth, and fame of this great nation. 
I am induced to hazard my opinions 
at this time particularly, in conse- 
qijeiice of the announcement made, 
i% the 77th Number of your Maga- 
'zine, of Mr. Brougham’s paper on 
“ The Education of the Working 
Classes,” as I detest pirating the 
opinions of others, or being supposed 
capable of doing so, as much as I 
feel tenacious of asserting the merit 
due to any degree of originality I 
may possess. 

To confine myself to such limits 
as will not be trespassing too much 
on your columns, I shdl, for the 
present, allude to one point only, 
wherein 1 imagine much mutual 
advantage would be promoted be¬ 
tween master and man, if feelingly 
takcii up ami judiciously carried into 


workmen according to their merits 
When one or two thousand men 
are employed under a coniinon liead, 
as in the service of Government, for 
instance, dissatisfaction, in some 
degree, is inseparable from differ¬ 
ence of capacity in the same com¬ 
pany of workmen, when the amount 
of wages depends on tlie general 
exertion, and individual pay is the 
same to all; or wherein an eqmil 
proportion of the amount of the 
week’s earnings is the rigid of the 
worst, as ivcll as that of the best 
mechanic. And as sueli diflerence of 
talent, in the customary inode of ft inn¬ 
ing companionships, is" as unavoidably 
collected together as it seems pre¬ 
posterous it should be so, some bet¬ 
ter mode of enabling each to have 
the full value of his exertions must 
be desirable to the men and to those 
over them, whose love of justice 
cannot fail of being excited, as their 
experience, discrimination, and sen¬ 
sibility, in numerous instances, dis¬ 
cover occasions for the exercise of 
it. To remedy this evil, give a stimu¬ 
lus to exertion, and excite an attach¬ 
ment to the service, I would classify 
the companionships; limit the num¬ 
ber of men in each class j put at once 
the very best workmen in the first, 
the next in ability in the second, and 
so on of the remainder; fix the daily 
or weekly pay of the classes on a 
graduated scale, and, as a vacancy 
occurs, fill it up from the next infe¬ 
rior class, the men of the superior 
choosing, by a majority of their votes, 
the mccdianic most suitable to their 
own interests ; and, lastly, leave each 
class the power in a similar manner, 
and after due notice to the proper 
officer, of ejecting an idle or inca¬ 
pable individual. 

On this principle all would look 
forward with hope: indifference 
would find no lurking-place : dissa¬ 
tisfaction would be unknown, and 
the service would have a zealous 

a orter in every individual, which 
er foreign nor domestic induce¬ 
ments could make him fersake ; to 
which add tlie love of country—and 
a federal union, thus effected, would ‘ 
look on the wtholicst alliance possi¬ 
ble, formed against this country .with 
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the same indifference that time con¬ 
templates the ephemeral productions 
of art. 

I am, Sir, 

Your obedient servant. 

Ah Auld Seevant of Government. 


IRON MASTS. 

Sir,—A t a period when Science is 
making such rapid strides, and its ele¬ 
ments so generally diffused, even among 
the labouring classes, it cannot be mat¬ 
ter of surprise that the public attention 
should be alive to any improvements in 
thefioru. of our ships of war, to the con¬ 
veniences afforded for tlieir skilful navi¬ 
gation, or to any other circumstances 
which may place us higher in the scale 
of improvement than any other naval 
power. 

The columns of our newspapers have 
been much occupied of late with accounts 
of the trials of the three experimental 
sloops of war. Champion, Pylades, and 
Orestes, and a deep interest has heeii 
excited as to the hum result of those ex- 
ncriinents; but this interest rests cliiefly 
in the minds of those who are little able 
to judge of the value of the experiments 
in a philosophical point of view. 

in the absence of data as to the rela¬ 
tive sizes of the vessels, the area and 
form of their midshipsections, the form of 
their fore and after bodies, their draught 
of water, the dimensions of their masts 
and yards, and area of their sails, no de¬ 
finite judgineutcaii beformed ofthe merits 
of their constructors; for let it be recol¬ 
lected that the man who can build that 
ship which shall have a maximum of good 
qualities with a minimum of defective 
ones, under all circumstances of sailing, 
and in all states of the weather, and can 
do this, so us to carry tlie required num¬ 
ber of guns, in a ship of the least possible 
dimensions (to secure good qualities) is 
to be considered, not only in an econo¬ 
mical point of view, but in a scientific 
one, as the must skilful constructor. 11 is 
a well-known fact, that a person totally 
ignorant of the science of naval architec¬ 
ture can build, with success, a large ship 
to carry only those guns, and that qiimi- 
tity of stores, usually put on hoard a 
small one, and she shall have better sail¬ 
ing qualities than the smaller vessel, al¬ 
though the former shall be far inferior to 
the latter iu scientidc construction. 

But, Sir, I look with a dcepei' interest 
to the result of the next cruise, than the 
quicker or less quick passage of these 
three sloops througli the water, wlien I 
turn my eyes to the experiment which is 
being tried in the Phaeton frigate which 
accompanies them. This ship, it ap¬ 
pears, has a main-mast and bowsprit of 
iron, made under the patent rigirt of Mr. 


Robert Bill. If this plan should succeed, 
it will confer a beiient on the English na¬ 
tion of no mean importance; it will 
make ns at all times independent of fo¬ 
reign countries for a supply of masi- 
timber—it will give an ener^toBritishin- 
dustry, and employ a lai^e capital at 
home—it will decrease very considerably 
the expenses in the equipment of a navy; 
and, what is still of more importance, 

K ' ■ B powerful ventilation which they 
, the health and comfort of the 
seamen will be promoted, and the du¬ 
rability of the shin ensured. 

By a new and nappy improvement in 
this species of inast-niaking, and for 
wliich the inventor has lately taken out 
an additional patent, masts can be made 
of the required strength, and still pre¬ 
serve a corajiarative degree of lightness : 
and further, iron masts mav be taken out 
to foreign stations in .smafl parts, built 
oil board ship by the mechaiiical means 
which every ship affords, and thus ren¬ 
der a mastiiig-niachiiie nniiccessary. By 
this, in time of war in particular, a very 
great saving will arise. Added to all 
these advantages, an iron mast, even 
according to the present Iiigh price of 
the raw material, can be made at half 
the cost of one of wood, and will, most 
probably, last ten times as long. 

I am. Sir, yours, &c. 
Deptford, March 15th, 1825. C. P. 

««!«i*=a=i=asa5SHesHaaHaaBaB 

CORRESPONDENCE. 

Amicus may forward the portion of his 
paper intended for our pages. 

T.M.B. is referred to the article in 
our present Number, from " A London 
Smith.” f* 

Junius Anaxarchus will please to look 
to our notices to* Correspondents in 
Number 75. 

E.B.C.’s papers shall have an earW 
place. His proffered observations on^ 
Ijocomotive Engines will be acceptable. 

Communications receivedfrom—Haspy 
Smolct—A Lover of Good Things— 
C. J. K.—Aunim—T. W. S.—Enquirers 
—T. Hartshome—Plato Myssliear-Dub- 
lini—^Wm. H. C.—G. Scott— W. A. 0.— 
Mr. Pasley—^B. D.—An Amateur—Do- 
verensis—Adam—T. S.—Old File. , 
Erratum.— Page 414, vol iii. 2nd col. 
line 34, for * provides,’ read ‘ pervades.’ 
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the Kditor, at the Publishers’, KNIGHT and. 
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MSW TALLOW LAMP—FRICTION ON RAILWATS. 


NEW TALLOW LAMP, 
INVENTED DY MR. M. MONNOM. 

Agreeably to the request which 
we made in onr 69th Number, Mr: 
Munnom haa favoured us with the 
following more particular descrip¬ 
tion of the New Tallow Lamp, in¬ 
vented and made use of by him in 
his trade as a watch-maker. 

Fig. I is a perspective view of the 
lamp. It repre«etit.s a standing light, but 
is instantly made poi table by turning the 
sTrew, A, and taking away the reservoir, 
B, as is shown by fig. 2. A pipe pro¬ 
jects from the bottom of the reservoir, 
and <!cit:w.s into the pipe, D, of K, the 
buri.er. F shows the top of the air-pipe, 
which inoies tlic wick un or down by 
means of a pin, H, which projects in¬ 
side the slider. I, a projection of brass 
to strengthen the slider, and make more 
halt for the pin, II. J is the slider, on 
which is placed a round wick. K, a 
screw and ping, fitted to the bottom of 
the pipe, D, of the burner, to regulate 
the running of the fat from the reservoir. 
L is a cap fitted with cork, and screwed 
on the end of the pipe, D, under the 
burner, to jn-event tlie tallow’s running 
from the joint. M is a pijte, big enough 
to contain the wick and slider. 'Fhere 
is a groove rut dowm the inside to admit 
the pill, H, and keep the slider ftoni 
turning round. N, a collar and screw, 
which screws into the bniner, and forms 
part of the stand. O is a ciip, with an 
inside screw, made to receive the end of 
the pipe, M. PP .are two pipes, soldered 
to < I and Q. 'I’his frame is screwed into 
the bottom, R, and fonns the whole of 
the stand. S is a piece of leather, made 
to fit the cup, (), and is put on the air- 
pipe to secure the joint at T. PP acts as 
a spring upon the leather, and keeps the 
lamp from turning round with the ball, 
U. VWV are four brass balls, to rai-e 
the hottmi from the table, so as to ad¬ 
mit the air to pass up the air pipe, which 

f lives life to the flame of the ump. This 
amp produces a clear and steady light, 
superior to any gas. 

Street-lamps, carriage-lamps, or 
lanterns, may be made on my plan 
to bum twelve hours, without any 
alteration. Should any of your Cor¬ 
respondents wish to have lamps made 
on this plan, 1 shall be happy to sup¬ 
ply them on moderate terms. 

I am. Sir, 

Your obedient servant, 

M. Monnom. 

Ptbmary 17, 1825. 


FALLACY OF HR. ROBERTS’S EXPB* 
RISIENTS ON RAILWAYS. 

Sir, —At page .^81 of your useful and 
entertaining Publication, under the head 
of “ Railways," I read the following no¬ 
tice;—” To set at rest a que.stion which 
has of late been a good deal agitated, 
with respect to the v»ocity of a carriage, 
in diniiuishiug or increasing the degree 
of friction on railways, Mr. Roberts, of 
Manchester, has made the following ex¬ 
periments.” Then it proceeds to detail 
these experiments, which consist in a 
contrivance to make the railway move 
(on which the carriage rests), instead of 
the carriage itself, imd by attaching the 
latter to a |K)st, to which also has been 
affixed one of Mariott’s weighing ma¬ 
chines. The force with which the car¬ 
riage pulled when the railway was put 
in motion under it, was held to be the 
measure of the friction, and the result 
was foniid to be, that an uuiforin force 
was exerted, under every change of 
velocity. 

Now, really. Sir, the confidence with 
which this question is .said to be 
finally decided is quite astounding, and 
it may argue great pivsumption in me to 
call it in question, or iittemiit to con- 
tiavert it; but, in iiiy;implc opinion, 
the experiment itself ahunuit'> to nothing, 
and the result which lias been obtained, 
is what any one might Ilau* anticipated 
by a little aiieiitioii to it- parts One 
great error that 1 consider ha-lici'iicom- 
milted, is in supposing it tlic.-ame thing 
whether the lituvv bod\ it-.<‘ll liime-, or 
the railway that Is nnuiT it, fni the re¬ 
sult of the experiment nitli the* latter 
motion is turally at variance with wliat 
experience proves to be the f.ici with the 
former, viz—that the gia\itatiiig or 
downward force of a heavy hotly may be, 
in whole or in part, sus|)eiided by a supe¬ 
rior force pressing it with difleK'ut de ¬ 
grees of velocity iti a difrerent direction. 
For iiistiince, it is a well-known :i.Kiom, 
tl'at the fifiter a carriage moves, the 
ligliter it becomes; and that wlioii once 
a force has been exerted to give it an ac.- 
celerated movement, a smaller force will 
serve afterward.s to keep up the same de¬ 
gree of velocity. Assuming this then to 
be the fact, which \ believe is incontro¬ 
vertible, how comes it, if it were not for 
the reasons I have here stated, thati 
greater force being required to overcome 
the resistance in the first instance, the 
continuance of the same degree of force 
is not required afterwards, if the resist¬ 
ance of the weight and friction be the 
same (as .Mr. Roberts thinks he has 
proved), whatever be the velocity ? 

It so happens that in the same Num¬ 
ber (80) of your Magazine, in which this 
decisive experiment of Mr. Roberts is in¬ 
serted, 1 am furnished with a more con- 
viociog proof, ” that velocity diminishes 
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weight,' by a question which a Corre¬ 
spondent (Mr. Yelsap) asks, without re¬ 
ference to this question (see p. via. 
** Why does a coach in motion press a 
w(y«lit)ridge less than when it remains in 
a state of rest ?” or, to simplify it thus, 
“ Why does a cannon-ball press upon a 
wcighbridicc more when at rest than 
when in motion?” In other words, 

How is gravity suspended by motion ?” 
Mere, then, by this simple question is 
the fact I undertook to prove ascertained 
(for without gravity there can be no fric¬ 
tion), and the wi-iter only wislies to 
know the cause of its diminution, which 
must be sought for in the propelling 
power. But, in short, this principle was 
so well understood when I was a boy at 
kIi.'wI, that I liure frequently, with 
other boys, pronelK'd myself with such 
velocity, as to slide ai'ioss a piece of ice 
that would not, lor ever >o stiori a pe¬ 
riod, support my wci:dit; and wl’.cn I 
have again attempted it with a dimi¬ 
nished velocity, it has given way under 
me. Is not thi.s aconvincing proof, that 
the weight or pressure in the two in¬ 
stances was dinerent, otherwise in ilie 
latter it would not have given way ? 

Having given these instances of a par¬ 
tial suspension of gravity by motion, 1 
will state one where it will be seen to be 
wholly su'^pended, or cease to act, and 
which I expect may be deemeil in a great 
measure conclusive, viz.—that whcicin 
a cannon-ball (whose graviiy we may 
call 24 pound.s) is ptofadled in a point 
blank horizontal din'ction, .say 2C’00 
yard.s, before the velocity of its fotcc be¬ 
comes dimini.shcd, and it inclines to¬ 
wards the earth. Here, then, for this 
entire .space of COilO yards, we have a 
giavitating force of 24 pounds eniiivly 
suspended by a propelling nioMinent; 
audit is only at the end of this gie.it 
distance that the movement becomes im¬ 
peded by the resistanre of the atmo¬ 
sphere, and the gravitating power be¬ 
gins to act and make it deseciid. 

’ITiis I consider sudlcicnt evidence to 
show why 1 ilissent from i he conclusion 
Mr. llobertshas come to, viz.—(hat fiic- 
tion of the same body is the same nndei- 
ail degrees of i elocity; and if my theory 
is correct, which is what has hitherto 
been believed to be the true one, before 
this supposed discovery of Mr. K., it still 
remains a desideratum in science to dis- 
eover the means of inea.suring the fi ic- 
tion of,a body under diiferent degrees of 
velocity; for, with the little knowledge 
I have of mechanics, and I coii(e.ss it to 
be but little, 1 con-ider tliis contrivance 
of Mr. K.„ however iegenious, does not 
aocoiuptish it. 

1 hare to apologise, Sir, for troubling 
.-ouat-uch length; but as your object 
In publishing different opinions js,if pos- 
siWe, to elidt truA, perhaps yon may 


deem this to be worthy of insertiou i in 
doing whicli you will oblige, Sir, 

Your obedient servant, 

A Constant Reader. 
No. 1, Wobnrp-place. 


Sir,—I n your 80th Number, p. 381, 
you have described an a[)paratus made by 
one Mr. Roberts, for the purpose of set¬ 
ting at rest the question on Railways. 
Wc practical lueclmnics do not under¬ 
stand what is meant by this expression, 
as we cannot see the u.se of this appara¬ 
tus, or that it ha.s shown any thing dif¬ 
ferent fioni what was before generally 
known. We all know that the power 
rerjuiied to oveicome fiictiuii on rail¬ 
ways, Ac. inn.''f be iucrea.sed with tlie 
spued; that is, f'lr iii.sluncc, if a double 
speed is wanted, a double power must lie 
applied for. Suppo.sing there were only 
friction 10 oicreuuie, and that friction 
were equal to 1,^0 pounds, it is clear that 
this re.sistaurc, at two miles and a halt 
pur hour, will be equal to a hoise’s 
power; but it yon alter the speed to live 
miles per hour, it v\ili require two 
horses’ power; at least it will t.ike a 
sicaui-enpine of two horses power to 
diiveit; and if yon farther in, reuse thu 
speed t<» ten miles per hour, it will re- 
(jniru the power inci'eased in llie same 
ju'oportion. Although we do not take 
the iesi.sraiice of the air into the acroutit, 
it has been found by cxpeiinicnt, that 
in a still atmosphere, a squaie font sur¬ 
face, moving at the velocity often miles 
per hour, e.xpei ienccs aiC'i.stance equal 
to 41)2 pounds; and if a carriage i>n a 
railway contained 20 squ.iic lect front, 
it ivonld he thus: ‘20 x 4!t2-lo'4 pounds, 
the whole nsistance; but if going ugaiuM 
the wind at that speed, and the wind 
blowing at ten mues per hour, this 
would be equal to the speed of twenty 
iii!le.sin a still atiuo.sp1iere; and as the 
resistance of air increases as the square 
of the velocity, it would be = 0.84 x 4=» 
3!1.3b pound.s. Great a.s this resistance 
is, yet it doc.s not increase like the re¬ 
sistance ot water on canals, Ac. A Cor- 
res|ioiident, in Number 72, p. '247, has a 
stiange aud evidently fallacious way of 
calculating those resistances; but in 
Number 70, p. 3.50, we meet with a 
writer of a dinerent cast, who no doubt 
uiulerstands the sulnect, aud if lie has 
more time to write than me, 1 hone you 
will hear more from him. I shall only 
nieniion tltat the resistance to vessels 
on canals, Ac. will be lound to increase 
ill a higher degree thau tin .>quai’e of the 
relocitv. Light tiaids, as air, which tnay 
be said to be without weight, will resist 
as the square of the velocity; but heavy 
fluids, like water, will resist a« the cube 
of the velocity. For example, a double 
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velocity cannot be obtained from water 
but by incrcasingthecolumn four limes; 
and, as Mr. Smeaton says, that where 
the velocity of water is donble, tlie ad- 
justage or aperture being the same, the 
ciTcct is eight times; that is, not as the 
square, but as (he cube of tlie velocity. 
Now, there cau be little difference whe¬ 
ther the body move against the water, 
or the water against it; therefore a ves¬ 
sel moving at a double velocity must be 
resisted by double the quantity at double 
the velocity, which is 2x2=4 x 2=8. 
We find in water-mills, where we have 
a cerlaiii quantity passing through the 
sluice aperture in a given time, and say 
the effect is equal to one; but when the 
head-water, or column, has risen four 
times the height above the aperture that 
it was in the first instauce, there would 
double tlic quantity pass this given aper- 
tiiie in the same time. Now, as the 
power of water-mills is best found hy 
making the water act on tbe wheel by 
its gravity, four times tlic fall or column 
will give fi)iir limes the power; and as 
donble the quantity passes in the saum 
time, double the cpiantity would always 
bo on tlie wheel, which also douhleif the 
power; therefore-lx 2=8 times. So that 
when a vessel is made to force its way 
through water at a double speed, it mu^t 
be resisted four times, and at a double 
velocity, whieli makes it equal to eight 
times, namely, as the cube ot the velocity. 

We are wandering, liowcver, from our 
first siilijcct, vh. Mr. Itoberts’s mode], 
to which let us return. It has been 
stared, that were a weight equal to 100 
pounds suspended over a pulley, and the 
end of the line connected to a caniage 
on a railway, and that this carriage took 
yo pounds to put it in motion, that in 
time the carriage would accelerate to a 
great speed, until countc^racted upon hy 
the air. 'riiis, I suppose, no one will 
deny; bnt the faster it runs, the faster 
are vve spending our power, for the 
faster is our wound-up weight sinking; 
so that we just come to where we set out, 
viz.—the power to resist friction must 
iiicrcase with the speed. 

1 am. Sir, yours, truly, 

W.D. 


THE BALANCE QUESTION — FRIC¬ 
TION ON RAILWAYS. 

Sir,—I beg leave to step forward 
to give my opinion on a question 
which appears to me to be treated 
by your Correspondents in a very 
erroneous manner, and I come for¬ 
ward on the present occasion not 
only to endeavour to set your Cor¬ 
respondents right with respect to it, 
bnt also with a view to check that 
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spirit of presumptuous triumph 
which is too visibly manifested by 
your “Young Engineer.” 

In speaking of the Balance Ques¬ 
tion, (r. B. says, “ the reason of this 
is so clear, that it would indeed be 
singular if it were otherwise.” I say 
so too. iS. Y., on the other hand, 
says, that a pressure infinitely great, 
exerted in the way G. B. describes, 
will not increase the weight one 
grain. Tliere is, indeed, a nice dis¬ 
tinction lietwcen the words veiglit 
and jn-essure in a philosophical point 
of view; hut, on the present occa¬ 
sion, 1 shall cousidcr them as syno¬ 
nymous, as this, I believe, will best 
correspond with the general ideas 
of your readers. Then, suppose a 
balance tq be loaded with equal 
weights. If, in this state, we step 
under the beam (standing on the 
ground), and apply an upward force 
of 30 pounds to the middle point of 
one of the arms, it is manifest, from 
the properties of the lever, that 1.5 
pounds put into the scale which 
hangs from the same arm would ex¬ 
actly be a counterpoise to the 30 
pounds. Now, let the man step into 
one of the scales, and let him be 
counterpoised hy weights pul into 
the opposite scale; if," then, in this 
state he presses upward with a force 
of 30 pounds on the middle point of 
the same arm from which he hangs, 
it is evident, from what w’e have al¬ 
ready stateil, that an additional 15 
pounds thrown into the same scale 
would exactly balance the upward 
pressure of (JO pounds; but, since 
action and reaction arc equal and 
opposite, the man necessarily throws 
30 pounds into the scale, which is, 
in fact, 15 pounds more than is ne¬ 
cessary for restoring the equilibrium. 
What, then, is to be the consequence ? 
Why, it is too apparent. All your 
other Correspondents say that it is 
owing to the elongation of the arm 
that the scale descends, Imt, as G. B. 
very acutely remarks, page 308, the 
swinging cant.ot alter the. point (^'sus¬ 
pension. 

Should vouri’caders not see clearly 
through this remark, let them read 

E 408, vol. I. of the Mechanica’ 
_ _^azine, and they will there per¬ 
ceive that oblique action hoe nothing 
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to do with the descent of the scale; 
but, should that article not be con- 
vincinif enough, let me still further 
• observe, that in all cases of oblique 
action there is a loss of power pro¬ 
portionate to that obliquity; conse¬ 
quently, according to that principle, 
tlieic is a portion of the man’s weight 
lost; hence the scale ought to ascent^. 
But, say my opponents, the arm of 
the beam becomes virtually longer, 
or the point of force protrudes far¬ 
ther from the fulcrum, and this 
causes it to descend. Well, let them 
have it so; but they will allow me 
to say that this protrusion or elon¬ 
gation is always proportionate to 
the loss of power arising from the 
oblique position of the scale ; so 
that, in this way, 'an equilibrium 
would constantly obtain. Your Cor¬ 
respondents will, therefore, perceive 
that all the demonstrations and ex¬ 
planations that they have given arc 
not sudicient to account for the 
descent of the scale. 

Mr. (leorge Gregory, at page 361, 
has attempted to give us a trigono¬ 
metrical solution of the fact, when 
the scale is prevented from being 
thrust out }{the perpendicular posi¬ 
tion, but it only proves that the 
oblique force : direct force :: as 
radius : the sine of the direct force. 
This is, in fact, proving nothing, 
since oblique action is not the cause 
of the effect produced; but, suppose 
hat oblique action were the cause 
of the descent of the scale in this 
instance,then Mr. Gregory’s solution 
carries a manifest contradiction on 
its face. Let us hear what lie says, 
“ Then, by the revolution of forces, 
it will be revolved into the two, 
HA, AG, (vide page 361) ; but AG 
is in the direction of the beam, 
therefore it can have no effect in turn¬ 
ing' it about its centre; hence AH is 
the direct force.” Now, Sir, for the 
sake of your less informed readers, 

I may just observe to them that Mr. 
Gregory’s meaning is this :— that, 
because the mans weight has grown 
lighter, the scale must necessarily 
descend! ! ! This, in fact, is the sum 
total of his solution. 

Mr. 0. England says, that he tried 
the exjicrunent by putting a piece of 
wood into the seme, and attaching it 
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firmly to the beam, in imitation of 
the man’s grasp, and that the? same 
effect followed. How could it be 
otherwise? The piece of woodthiust 
thq scale out of the perpendicular 
position, thus causing a correspond¬ 
ing action upon the arm, arising 
from the centre of gravity of the 
sede endeavouring to fall under the 
point of suspension of the scale; am. 
this mechanical action pressing up- 
ivard against the arm, explains, in a 
very clear manner, the descent of 
the scale, according to what I have 
already stated. 

Your “Young Engineer,” at page 
393, attempts to prove to G. B. what 
he had promised at page 278, but 1 
need not trouble you with a review 
of it—it carries its own refutation 
along with it. Indeed, Sir, taking 
all things under consideration, G. B. 
has pointed out the method of solv¬ 
ing this question more philosophi- 
csdly than any of your other Oor-' 
respondents. You will observe, 1 am 
speaking of his method, not of the 
conclusion he has drawn from that 
method. 

8. Y., at page 394, puts u question 
to me. Now, I have no objection 
to answer it, for the sake of yoiii 
other readers; but why should I do 
it for him, when he says, at p. 35H, 
that he admits it, namely, the posi¬ 
tion advanced by me at page 3()h ? 
By-the-bye, Mr. Editor, his letter is 
a laughable one : let us look at it, if 
you j^easc. At page 358 he quotes 
a passage from 239, and, after having 
read it, he sullenly exclaims—“ tlxis 
I deny.'’ Immediately after this he , 
cites another p^sage, which, you 
will observe, is exactly the same 
proposition, couched in different 
words, and, after having read it, he 
exultingly exclaims— ‘‘this I adtnii; 
it is conformable to the experimenta 
of Mr. Professor Vince.” Then, 
after giving us a great deal of intri¬ 
cate calculation, which, I confess, is 
far beyond my comprehension, he 
goes on to state that 158 pounds 
moved through 20 miles have ex¬ 
pended 2000 pounds in balancing 
the friction alone {all this may be 
true, from the nature of your engi¬ 
neer s machinery!); “ and yet,” says 
he-“thewriteraUi;^edtolia3 the bar- 
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dihoud to a^iscrt that, speaking prac¬ 
tically, it would cost no more to 
comitnind a velocity of 20 miles an 
hour on a railway than a velocity 
of one.” 

Now, Sir, if I may he allowed to 
draw an inference from the above 
statement, S. Y. denies what a little 
before he admitted, and even insi¬ 
nuates that the conclusions drawn 
by the writer of the article on Rail¬ 
ways are not strictly conformable 
to the experiments made by Vince 
and Coulomb. Now this is sulucicnt 
proof to me that he knows nothing 
of the experiments made by these 
gentlemen. For his instniction, 
however, I can inform him th}\t, ac¬ 
cording to the experiments of Mr. 
Vince, friction is an uniformly reiurd- 
irig uvd a'.tcuifs cmrcsponoiiig to 

the 'limr. Tliosc of Coulomb arc 
somew hat dift’erent from Mr. Vince's, 
for he eoiicludcs, that tdl things hciug 
alike, (he, friction is prrpoiiional to the 
press’,’} e. 

S. V. further says, " I am essen¬ 
tially a practical man, and am proud, 
very proud of lielonging to so useful 
a pmlion of society—to a" portion 
who could claim amon!) its inembers 
a Smeaton and a ^Fatt.” This may 
sound all well enough, but some 
people arc proml of making a merit 
of necessity; nmrenver. Watt and 
Smeaton were men of genius, and, 
as such, 1 consider them as theo¬ 
retical men, for “geniusis the gii't 
of God, which learning cannot con¬ 
fer.” Practice may hold the lielm, 
but theory must raide the bark. 
Although Watt and Smeaton have 
.sprung from the same class of so¬ 
ciety to which we belong, that is no 
reason ivliy wc should content our¬ 
selves to <lrag a life of drudgery and 
toil under the mercenary eye of, 
perhaps, a tyrannical master. No, 
Sir, let us u.se onr honest endeavour 
to get rid of those slavish trammels; 
ive have now the blessed opportu¬ 
nity, through the pages of the Me¬ 
chanic!,' ?,Iagazinc, of unfolding our 
minds (each in his own way); we 
have now opportimllies that Watt 
and Smeaton never enjoyed; let us, 
therefore, do what we can to better 
our condition, and, as Mr. Be van re¬ 
marks, page 19D, vol- i. “Nothing 


is accomplished without labour, and 
nothing is denied to application and 
perseverance.” 

1 have been induced. Sir, to enter 
thus fully, or rather, I might say, 
superficially, into the merits of S.Y.’s 
communications,with a view to check 
that impetuous spirit by which he 
seems actuated, and winch is evi¬ 
dently carrying him beyond himself, 
and, if not timely curbed, will lead 
him at last to the most erroneous 
notions in matters of science. You 
will, perhaps, sav 1 have been too 
severe ; I grant I have been severe, 
hut “he wiio spareth the rod hateth 
the child.” I shall always lie happy 
to meet S. Y. in the pages of the 
hlcchanics’ Dlagazinc, hut v.-itli a 
less impi’clous tone than he has 
heretofore assumed. 1 would feel 
satisfaction in assisting him iu his 
mecliauical .studies, .so t’.ir as my abi¬ 
lities permit, and it will always yield 
me pleasure in answering those que¬ 
ries which he may, from time to 
time, insert in your journal. 

Having, in this letter, made such 
an open attack upon many of yonr 
Correspondents, I consider it hut 
justice that they should he iu p«>s- 
sessioii of my real address, tliat I 
may opeidy and fiiirlv their 

charge; and, as ray fiieud.j lu the 
North used to say, that there was 
never “ murkte luck oftt ndil oity hody 
that had tva mines,” 1 therefore heg 
leave to subscribe myself, 

Yonr obedient servant, 

.TamEvS Yulk. 

C3J, Red Linn-street, Clerkenwell. 


RAW AND BOILED EGGS. 

Sib, —I conceive the difficulty of 
.spinning a raw egg (stated by Nicol 
iVixon, page 374, vol. iii.)j arises 
from this oaivse :—We know that if 
a cun containing water he turned 
round quickly, the cup may be turned 
for a considerable number of revo¬ 
lutions, ivhilst the water remains sta¬ 
tionary or nearly so; this, in adegree, 
must he the case with the egg. 
When you spin a raw egg, the fluid 
within having a tendency to stand 
still, the friction of the liquid against 
the inside of the shell, in conse¬ 
quence of its not being round, pre- 
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veuU its spinning? i but, if you coq* 
tinue to spin it, by degrees the fluid 
will revolve too, and then the diffi¬ 
culty ceases; as 1 have found, on 
trial, that a boiled or raw egg, ap¬ 
plying, as nearly as may he, the same 
force in spinning them, will continue 
to spin nearly the same time; but 
the boiled egg spins much the faster 
at first, till the fluid witbiu the raw 
egg revolves with the shell. 

I am, Sir, 

Voura sincerely, 

Anfuovpyat. 

Match 10th, 1825. 


aBLF-REOUIiATlNtt PRMDUtUM. 



Sir,—H aving seen, in Number 77 
of your valuable iVlagazine, a de¬ 
scription of a very ingenious Self-re¬ 
gulating Pendulum, but rather of a 
complex nature, I am induced to 
submit to your notice one much more 
simple, wnich is applied by Messrs. 
Barraud, Cornhill, to their astrono¬ 
mical clocks. 

Description. 

The preceding drawing represents the 
pendulum rod, with the external frame, 
enclosing a cylinder of glass fixed in the 
fiaine, and filled with mercury up to the 
dotted line. Now the way inis pendu¬ 
lum adjusts itself, is by the ex^sion 
or contraction'of the two metBlt} for ia 
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hot weather the rod mil expand or 
lengthen, at the same time the mercuir 
in the cylinder will rise, and iu /»la 
weather the rod will contract or shorten, 
and tlie mercury in the cylinder will fall} 
consequently the vibrations of the pendu¬ 
lum arc always equal. 

1 have witnessed its performance 
myself, in an astronomical clock (by 
Barraud) in the possession of a gea- 
tlemoii whom 1 am intimately ac¬ 
quainted with, the clock having gone 
from March 24th to June £0th, with¬ 
out deviating but two minutes six 
seconds from Greenwich mean time; 
during which time the thermometer 
was from 37® to 69®. 

From yours, truly, 

R. Farlet. 

Botberhithe, Feb. 28th, 1825. 


thermometric A1. DETERMINATION 
OF HEIGHTS. 

Sir, —Allow me to direct the at¬ 
tention of your readers to a branch 
of philosophical inquiry, which, 
while it yields a rational pastime, 
cannot, at tlie same time, fail of 
giving the most instructive lesson to 
those of them who are cultivators of 
the ground. 

It is an universally received prin¬ 
ciple, that as we ascend in the at¬ 
mosphere there is a gradual diminu¬ 
tion of temj>erature, and, although 
the decrements of heat, at equal as¬ 
cents, are not altogether uniform, 
but advance much quicker in the 
higher than in the lower regions of 
the atmosphere, yet, as it regards 
the Island of Great Britain (whose 
highest arable lands are not far above 
the level of the sea, comparatively), 
we may, perhaps, be sufficiently near 
the truth to assume the law of equa¬ 
ble progression. According, then, 
to the delicate and patient research 
of a certain celebrated philosopher, 
we may allow one degree of cold, 
by Fahrenheit’s scale, for every 90 
yards of ascent; so that, according 
to this rule, by having the medium 
temperature corresponding to the 
latitude, we may trace out a curve 
over the island at which eternal frost 
prevails, and which may be called 



440 TRUE AND APPARENT LETELS. 


the curre of congelation, correspond* 
ing to 32° ' of Fahrenheit’s scale. 
Now, in order to discover the me¬ 
dium temperature at any degree of 
latitude, Wofessor Mayer, of Got¬ 
tingen, has dven us tne following 
formula20 cosine L° will ex¬ 
press in degrees, on the centrigade 
scale, the medium heat of the coast. 
L, in this formula, denotes the lati¬ 
tude of the place at which the ob¬ 
servation is made. 

From the two preceding rules 1 
present your readers with the follow¬ 
ing table 


Latitude. 

Mean temppiainre at the 
level of the sea. 

Height of 
curve of 
Congela¬ 
tion in ft. 

Centrigrade 

Fahrenheit. 

50“ 

11.'>98' 

63.° 6/ 

5832 

51 

11. 49 

52. 7 

5589 

52 

10. 99 

51. 8 

5346 

53 

10. 60 

50. 9 

5103 

54 

10. 02 

60. 0 

4860 

55 

9. 54 

49. 2 

4644 

56 

9. 07 

48. 3 

4401 

57 

8. 60 

47 . 5 

4185 

58 

8. 14 

46. 6 

3942 

59 

7 . 69 

45. 8 

3726 

60 

7 . 25 

45. 0 

3510 


An example tvill best illustrate the 
use of this table. 

Suppose we are on a spot of ele¬ 
vated ground, in the latitude of 51°, 
and we find the temperature to be 
43° by Fahrenheit’s scale, then the 
standard temperature at that lati¬ 
tude, according to the tabic, is 
52° T ; then 43° subtracted from. 
52° 7' = 9° 7'> and this inultiplieo 
by 27(1, the number of feet in 90 
yards, is equal to 2619, the height 
of the elevated ground above the 
level of the sea. Otherwise, thus : 
32° subtracted from 43° = 11°,which, 
multiplied by 270, = 2970, = the 
number of feet below the point of 
congelation; and this point being, 
by the table, 5589 feet above the 
level of the sea, consequently 5589 
— 2970 = 2619, the height, as 
before. 

It is not, however, to be expected 
in a fluid such as our atmosphere, 
which is subjected to so many changes 
arising from moisture, wmds, re¬ 


flected heat, &o. that we can look 
for that consummate harmony and 
order which prevul in the sublime 
science of astronomy ; at all events, 
this simple method of determining 
heights by the thermometer, deserves 
to be more generally known. 

I shall therefore conclude this 
paper by mentioning a circumstance, 
which shows, in a most remarkable 
manner, its near coincidence with 
strict geometrical accuracy. A gen¬ 
tleman at Edinburgh observed the 
temperature of Crawley and Black 
springs, on the ridge of the Fentland 
Hills (near Edinburgh, about lati¬ 
tude 56°), immediately upon their 
issuing from the ^ouna, to bedfl*’ 2^ 
and 45*, respectively; which, from 
the mean temperature at the same 
parallel, would give 567 and 891 
feet above the level of the sea by the 
table. Now the true heights, as 
found by levelling, were respectively 
564 and 882 feet—a coincidence 
which is most surprising and satis¬ 
factory. Hoping that my time has 
not been mis-spent in drawing out 
this paper, 

I remain. Sir, 

Your humble servant, 

James YirtE. 

63Red Lion-street, Clerkenwell. 


TRUE AND APPARENT LEVELS. 

Sib,— In your 82nd Number, page 
407 , a Correspondent, who iiniue- 
diately follows your ancient friend, 
“Bibo” (who, by-the-bye, had better 
“ trim his boat, and be quiet”;, wishes 
to know if the surface of the water 
in his aqueduct would be a true or 
apparent level ? I answer, that he 
may rest assured that it would be a 
true level, corresponding to the line 
DKC in his diagram. The useful 
inference which'the writer thinks 
might be drawn from his query being 
satisfactorily answered, would cer¬ 
tainly be interesting. Your (yorres- 
pqndent, however, labours under a 
mistake when he s^s that the appa¬ 
rent line of level, DMC, will appear 
strictly level to the eye. This is not 
strictly true, for, to a person placed 
at M, the lines MD, MC, would ap- 
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pear like two vast inclined planes, of placed at C or D, it would roll to- 

which CN, DL, would be their per- wards M. 

peadicular heights, and were a ball James Ycab. 


the prismatic compass. 



Divide the given circle into 12 
equal parts (see Hayter’s Introduc¬ 
tion) : number each division, as in 
the drawing above. 

With Blue (Prussian blue) colour 
from 1 to 7, and let it thoroughly dry; 

With Red (carmine) colour from 
5 to 11, and, when dry. 

With Yellow (gamboge) colour 
from 9 to 3. 


Blue. 

1 

1 

1 

2 

3 


5 

6 

7 

Red. 

i 

5 

1 

6 

1 

1 

?! 

8 

9 

10 

11 

Yellow. 

9 

10 

11 

12 

1 

2 

3 


Compound. 

Mixed. 

Compound. 

PRIMITIVE. 

Compound. 

Alixed. 

Compound. 


Cold colours.... |1[2|3| 4| 5| 6 
Warm colours. | 7 | 8 | 9 | 10 | 11 | 12 


- Showing what colours are in oppo¬ 
sition to each other. 

Then with JBIue colour, 3, 4, and 5. 
Red colour, 7, S, and 9. 
Fe/to colour,! 1,12,and 1. 
These will give the compounds. 

C.£SAR Borqia. 


effects of FliY-WHEEOS. 

Sir, —Having, in the course of 
an extensive intercourse with ope¬ 
rative mechanics, frequent occasion 
to observe that very incorrect notions 
are entertained with respect to the 
operation of Fly-Wheels, I have 
thought that an explanation of the 
manner of their operation might 
profitably occupy a space in your 
pages; and 1 have, therefore (in 
the hope that you will agree with 
me in thinking it worthy of in¬ 
sertion), abstracted from an ex¬ 
cellent article on the subject by 
Dr. Brewster, in his “ Appendix to 
Ferguson’s Lectures,” as much as 
seems to me necessary to place the 
whole subject in a simple and clear 
light before your readers. B. D 

“A Fly, in mechanics, is a heavy 
wheel or cylindrr whidi mores rapidly 
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upon its axis, and is applied to machines 
for the purpose of rendering uniform a 
desultory or rcciprocatingniouon, arising 
eitlier from the nature of the. machinery, 
from an inequality in the resistance to 
be overcome, or from an irregular applir 
cation of the impelling power. When 
the first mover is inanimate, as wind, 
water, and steam, an inequality of force 
obviously arises from a variation in the 
velocity of the wind, from an increase 
of water occasioned by sudden rains, or. 
from an augmentation or diniiuution of 
the steam in the boiler, produced by a 
variation in tlie lieat of the furnace; 
and, accordiiigiy, various methods have 
been adopted for regulating the action of 
tlic.^c variable powers. 'Ihe same ine¬ 
quality of force obtains when machines 
are moved by hor»e.s or men. Every ani¬ 
mal exerts its greatest strength when 
first set to work. After pnlling for some 
time, its strength will be impaired; and 
when the resistance is great, it will tase 
frequent, though .short relaxation, and 
then commence its labour with reiiovuted 
vigour. 'J'hese interval.s of rc.stand vigor- 
ousc.\ertioii must always produce avaria- 
tion in the velocity of the machine, which 
ought particularlv to be avoided, as being 
deiriniental to ttic communicating parts 
as well as the perfurinaucc of the ma- 
cliiiie, and injuriou.s to tlie animal which 
is employed to drive it. Hut if a fly, con¬ 
sisting either of cross bars, or a massy 
elrnilar rim, be counected with the ma¬ 
chinery, all these inconveniences will be 
removed. As every fly-wheel must re¬ 
volve with great riipidity, the momentum 
of its eireumfereucc must be very consi¬ 
derable, and will consequently resist 
every attempt either to accelerate or re¬ 
tard it.i motion. When the macliine, 
tlieiefore, has been put in motion, the 
fly-wlieel will he whirling witli an uiii- 
forni ecleiity, and with a force ciipable 
of cortUnuiiig that celerity when there is 
any relaxation in the impelling power. 
After a short rest, tiic animal renews bis 
efibrt ,, hut the machine is now moving 
wit! if.s former velocity, and tliese fresh 
clTorts will have a tendency to increase 
the velocity: the fly, liowever, now acts 
as a resisting power, receives the greatest 
part of tlie superfluous motion, and 
eauNC-i the inachiiiery to preserve its ori- 
gie.al celerity. In this way the fly secures 
to the engine an uniform motion, whe¬ 
ther the animal takes occasional relaxa¬ 
tion, or exerts his force with redoubled 
ardour. 

“ In machines built upon a large scale, 
there is no uece8.sity for the interposition 
of a fly, as the inertia of the machinery 
supplies its place, and resists every 
change of motion that may be generated 
by an unequal admission of the corn. 

A variation in the velocity of engines 
arises also from the nature of the ma¬ 
chinery. Let VI suppose that a weight of 


1000 pounds is to be raised from the bot¬ 
tom of a well flfty feet deep, by means of 
a bucket attached to an iron cnain which 
winds round a barrel or cylinder; and 
that'every foot in length of this chain 
weighs two pounds: it is evident that 
the resistance to be overcome in the first 
moment is 1000 pounds, added to fiO 
pounds, the weight of the chain; and 
that this resistance diminishes gradually, 
as the chain coils round (be cylinder, till 
it becomes only 1000 pounds, when the 
chain is completely wound nji. 'I'he le- 
sistance therefore decreases iiom lUbO to 
1000 pounds; and if the impelling power 
is inanimate, the velocity of the bucket 
will gradually increase; but if an animal 
is employed, it will generally proportion 
its action to the resisting load, and must 
tliereiure pull with a greater or less 
force, according as the bucket is near 
tlie bottom or top of the well. In this 
case, however, the assistance of a fly 
may be dispensed with, because the re¬ 
sistance dimiui.'ihes niiilornily, and may 
be rendered constant, by making the 
barrel conical, so that the chain may 
wind upon the part nearest the vertex at 
the commencement of the motion. Hie 
diameter of the barrel gradually in¬ 
creasing as the weight diminishes. In 
this way the variable resistance will be 
equalised much better than by the appli¬ 
cation of a fly-wheel; for the fly, having 
no |M)wer of its own, must necessarily 
waste the impelling power. 

“ When machinery is driven by a sin¬ 
gle stroke stcani-engiiic, there is such an 
inequality in the impelling power, that, 
for two or three seconds, it docs not act 
at all. During this interval of inactivity, 
the machinery would necessarily stop, 
were it not impelled by a iuas.sy fly-wheel 
of a great diameter, revolving with ra¬ 
pidity, till the moving power again re¬ 
sumes its energy. 

“ If the moving power is a man acting 
with a handle or winch, it is subject to 
great iiieqnalilie.s. The greatest ioree is 
exerted when the man pulls the handle 
upwards from the height of his knee, 
and he acts with the iea.st force when 
the handle, being in a vertical position, 
is thmst from him in a horizontal direc¬ 
tion. The force is again increased when 
the handle is pushed downwards by the 
man’s weight, and it is diminished when 
the handle, being at its lowest point, is 
pulled towards him horizontally. But 
when a fly is properly connected with 
the machinery, these irregular exertions 
arc equalized, the velocity becomes uni¬ 
form, and the load is raised with an 
equable and steady motion. 

“ In many cases, where the impelling 
force is alternately augmented or dimi¬ 
nished, the performance of the machine 
may be increased by rendering the resist¬ 
ance unequal, and accommodating it to 
the ineoualities of the moving power. 
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Di'. llol)is()ii observes, that ‘ there are 
.soniO beamiful specimens of this kind of 
adjustment in the mochdiiism of animal 
bodies.’ 

“ Hesides the utility of fly-wheels as 
regulators of machinery, they have been 
employed for aecuinulating or collecting 
j)ower. If motion i? coinmuiiicated to a 
lly-wheel by nioans of a small force, and 
i^ this force is continued till the wheel 
has acquired a great velocity, such a 
quantity of motion will be accumulated 
III its eircuinference as to overcome re¬ 
sistances, and produce effects, which 
could never have been accomplished by 
the oriuiiial force, fc^o great i.s this ac¬ 
cumulation of power, that a force equi¬ 
valent to 20 pounds, applied for the 
.••pare of.17 seconds to the circumference 
ot a cylinder, 20 feet diameter, which 
We iglK 4713 pounds, would, at the dis¬ 
tance of one toot from the. centre, give 
an impulse to a iiiufcket-batl equal to 
what It receives from a tiili cliaigeof 
gunpowder. In tlie space of six minutes 
and ten seconds, the same ellect would 
be prorliiced, if the cylinder was driven 
b v a luaii who constantly exerted a foice 
(<f 20 poinids at a winch one foot long 

“ 'I'liis aiTumuiatioii ot power is finely 
e.xcmplitied in the sling. When the 
thoiie which contains the stone is swung 
loiiiid tlie liead of the .‘•linger, tlie force 
of the hand is continually accumulating 
in the rcMilviiig stone, till it is di'-- 
cliarecd with a decree of ra|iidity wliich 
it •ould iieier have received fiom the 
force of the hand alone. When a.stone 
is piojected from the liand itself, there 
is eien tlieii a certain deeree ot lorce ac- 
csiiniiilalcd, though the stone only moves 
through the aicli of ac.reie. It we fix 
the stiiiie ill an opening at the extremity 
ot a piece of wisid two feet long, anil 
di-charae itiuthc usual way, theie will 
be more force accumulated than with 
tin- hand alone, fior the stone descrihes 
a laiuer nicli in the same time, uud 
niii-t iheieforc be pi-ojected with greater 
force. 

“ When coin.s or medals aie struck, a 
very coiisideiable accumulation of power 
is iicce.s^ary, and thi.s Lsclfcetcd hy nieaii.s 
of a fly. Tlic force is first accumulated 
in weights fixed in the end ot the fly; 
this foice is communicated to two lever.', 
by which it is larilier condensed ; aiid 
from these levers it is traiisniitlecl to a 
screw, oy vvhicn it suffers a second coii- 
ilviisatioh. 'J'he stamp i.s tlien iniprcs.sed 
on the coin or mcd.il by means of this 
force, which was first accumulated by 
the fly, and aftcrward.s augmented by the 
intervention of two mechanical power-. 

“ Notwithstanding the great ad vantages 
of fly-wheels, both as regulators of ma¬ 
chines and collectors ot power, their 

S wholly depends upon the position 
is assigned them, relative to the 
impelled and working points of the en¬ 


gine. For this purpose no particular 
rules can he laid down, as tlieir position 
depends altogether on the nature of the 
maebinerv. We may observe, however, 
in general, that when fly-wheels arc i in- 
ploycd to regulate ma«’.biucry, they should 
he hear the impelling power: and when 
used to accumulate force in tiie working 
point, tlipy .should not be tar distant 
from it. In hand-mills for grinding corn, 
the fly i.s, for tlie most part, very injudi¬ 
ciously fixed on the axis to which the 
winch is attached; whereas it should 
always be fastened to the upper mill¬ 
stone, so as to revolve with the same 
rapidity. In the fiist position, indeed, 
it mast equalize the varying efforts of the 
power which moves tlie winch; but 
wheniti s attaclied to the turning iiiill- 
stoae,l t not only docs this, but eontri- 
bute.s very effectually to the grinding of 
the corn. 

“ Dr. Desaguliers mentions an instance 
of a hliindcriiig engineer, wlio applied a 
fly-wdicel to tlie slowest mover of the 
luacliiiic, instead of tlie .swiftest. 'I'ho 
macliine wa.s driven by four men, and 
will’ll the fly was taken away, one man 
was suflieiciitly able to work it. Tlie 
error of tlie woikinun arose Irom his 
conceiving, like many other's, that the 
fly added power to tlie machine; I iit wc 
pre.siime that Dr. Desaguliers himself 
tuts been accessory to this genera) mis- 
cdiiceptioii of its nature, hy dcnoiniiiaiitig 
it a mecf.mnnalpower, fly the interpo¬ 
sition of a (ly, however, as the Doctor 
well knew, we gain tin lucchanlca) foice; 
the inipelliiig power, on the contrary, i.s 
wa-stecl, and the fly itself even loses i-'ome 
of tiie force which it receives, by the re¬ 
sistance of the air.” 


EXTKACriXG HOOTS OF PERFECT 
CUBE NUMBERS. 

SiK, — I have read, with iimeh 
pleasure, the many eomiuiiiii(‘ation.s 
made to you, as replies to J. T.’s 
inquiry respecting’ the best method 
of IJxtraeting' the (hibe Root. I 
have not time, at present, to .say any 
thiiijf on the seieiitilie principle.s of 
the sulijeel, hut at some future time, 
perhaps, I may lay them before you, 
in a manner wbieh will ona'ilo per¬ 
sons not accustomed to .sneb calcula¬ 
tions more easily to learn the manner 
of c.rtraciin^ the roots of cube num¬ 
bers, on principles deduced from the 
peculiar nature of their formation. 

Permit me now to lay before you 
two methods by which the roots of 
all perfect cube numbers may be 
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discovered by persons totally unac- 
(juaiatcd with the regular proceed¬ 
ings used for extracting them. 

The first results from the application 
of a very curious property possessed 


23 8 

8 

+ 6 

33 = 27 

27 

+ 6 

4* = 64 

64 

4- 6 

53 » 125 

125 

+ 6 

II 

216 

+ 6 

73 = 343 

343 

+ 6 

83 = 512 

512 

6 

9* = 729 

729 

-r 6 

103 r= 1000 

1000 

n" 6 

IP = 1331 

1331 

•i- 6 

12* = 1728 

1728 

6 

13* = 2197 

2197 

4" 6 

143 == 2744 

2744 

+ & 


Now, from the above, we deduce 
the following method of discovering 
the root of any perfect cube number. 
JiCt a table be composed of the cubes 
of 6 and its multiples, of which 
the following will represent a por¬ 
tion, viz.— 

48» = 110,592 
543 = 157,464 
60> = 216,000 
663 = 287,496 
73» = 373,248 
78» = 474,5m 

riicn let the cube nvmber, 117,649 
!).“ proposed. On reierence to our 
we find it is greater than the 
('ul)e of 48, and less than that of 54 ; 
let it be divided by 6, viz, 19608, 
and 1 remainder, which shows at 
once that its root must be an unit 

P = 1 

2J = 8 

3J = 27 

43 = 64 

.53 == 12.5 

63 = 216 
78 «= 34.5 
83 = 51i 
93 = 729 
103 =: 1000 

Hence, in anv cube number, the 
terminating digit of the root is indi¬ 
cated by the terminating digit of the 
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by the nninbcr 6, viz. if the cube 
numbers less than that of 6 be 
divided by 6, the remainders on 
the divisions will be the respective 
roots:— 

Quotient 1 Remainder 2 


4 3 

10 4 

20 5 

36 0 

57 1 

85 2 

121 3 

166 4 

221 5 

288 0 

.566 1 

457 2 


greater than a multiple of 6; and 
as it is less than the cube of it 
must be the cube of 48 + 1, and 
on calculation we find 493= 117 , 649 . 
Let 175 , 6 16be proposed; we find it 
is greater than the cube of 54, and 
less than that of 60; dividing by 6, 
we find the remainder 2, therefore it 
must be the <mbe of 64 + 2, and we 
accordingly find its root to be 56. 
Let 250,^17 be proposed; it is greater 
than the cube of 60, and less than 
that of 66, and on being divided 
by 6, leaves, as the remainder, 3; 
.-. ^250,047 = 63. These few ex¬ 
amples are suiHcient to enable any 
person to apply this method in 
practice. 

My other method is derived from 
a curious property in the cubes, 
which is this; no two digits term! ■ 
natc their cubes in the same digit:— 


P terminates in 1 

83 

2 

73 

3 

43 

4 

53 

5 

63 

6 

33 

7 

23 

8 

93 

9 

103 

0 


cube. Let ow compose a table 
of the cubes o> .6 and its multiples, 
which will be eaiily done as fur as 
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100 , as it only requires-the addition 
of UUU to the cube of cacli digit. 

10 * = 1,000 

20* s 8,000 

30* = 27,000 

40* = 64,000 

50* = 125,000 

60* = 216,000 

70* = 343,000 

80* = 512,000 

00 * = 729,000 

100* = 1,000,000 

Let 148,877 he proposed, and its 
cube root required ; we find, by in¬ 
specting the table, that it is greater 
than the cube pf 50, and less than 
that of 60, and Us terminating digit 
is 7; as on digit gives a cube 
terminating in 7, except 3, it is plain 
that the number proposed must be 
the cube of 50 + 3, and we find that 
-^148,887 = 53; 614,125 is greater 
than the cube of 80, and less than 
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that of 90; but its terminating digit, 
5, shows its root must terminate in 
the same ; . -. 85 is its cubp root. L 
need not add any thing to this ex¬ 
planation. 

When the cube of any number is 
multiplied by any factor, and the 
square of tne same number also 
multiplied, and the number itself 
multiplied, the sum of the three 
products will form one side of what 
IS called an adfected cubic equation, 
which is usually expressed as follows: 

6x* + 8j:« + 12x = 292,832,930. 

It will be easily perceived tliat 
the extraction of the root, or the 
value oi X, in such an equation, 
must present greater difficulties than 
the extraction of the root of a simple 
cube number, which may be ex¬ 
pressed js = 1,000,000. 

Will you allow an untaught phi¬ 
losopher to attempt the extraction 
of the root of the adfected cubic 
equation, as first mentioned ? 


Lct6i» + 8 j“ + 12* =t 292,8.32,930 
Quere * 7 


6 8 

12 

292,832,930 

365 

9 3 

1,2 
24,. 
54,.. 



divisor 

2700 66 

540 

'36 

54,241,2 

162,72.3,6.. 

3 

.12 

52,8. 

19,656... 

1.30,109,33. 


3276 

19,70,892 

118,2.5.3,.52. 

6 

388800 725 
.*>400 

25 

13 

5,800 

2,365,350 

11,8.5.5,810 


394225 

2,371,162 

11,85.5,810 

5 



00 ,000,000 




. * = 

365 


1 am. Sir, your most obedient servant, 

Cork, Dec. 14th, 1824. Richard Dowdin. 
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HIGH PRICK OF BEER. 


Hinil PRICE OF BEER. 

Sir, —As the true friend of the 
Mechanics, and, perhaps, the best 
tliey have, because you possess the 
means as well as the will to serve 
them, 1 take the liberty of address- 
ini^ you to entreat you will upon 
another occasion step forward in 
their cause. 

I see, by the Newspapers, that it 
is the intention of his Majesty's 
Ministers to apply the surplus reve¬ 
nue of the country in taking off cer- 
tuiu taxes, which, in my opinion, 
might as well remain, or, at least, 
could better be borne by the parties 
paying lliem than tlic present cnor- 
,mou.>i duty upon beer can be by the 
labouring man and the mechanic. 
It has again and again been demon- 
strateii tlnit beer is the inostnutri-' 
lions and wholesome beverage for 
the hurd-worlving man, and that it 
is essential to his sustenance under 
fatigue or great exertion ; and tliat 
spirits arc, in an ecjiial degree, inju¬ 
rious, and productive of the worrit 
consequences, by stimulating nieirb 
minds to a state ne.\t to madness, 
and so fitting them for the com¬ 
mission of every .species (jf crime ; 
and the opinions of the best informed 
men have received confirmalion i)y 
the last <lccla]‘ations of criminals 
themselves, that spirits have not only 
these effects, but have often been 
the c.xciting cause even to murder. 

Now, Sir, the (’hanccllor of the 
Exchequer proposes to reduce the 
duties upon spirilous liquors (this 
bane of life), and to leave l)ccr, that 
wholc.some ami m;ccs.sary article, 
just where it was. Jliit tin’s is not 
all that I have to .submit to your and 
the public’s consideration. Tbdc is 
an inequality, and, c{jtiscqucntly, an 
injustice in the tax.ition upon beer. 
That whicb ibe noblemen and the 
wealthy brew for their families and 
cstablisliments pays no tax; whereas 
that which is brewed for sale is hitr- 
)hened with HL-. per barrel. This 
may comparatively and in theory 
bear a feasible sort of justification, 
inasmuch as many articles for pri¬ 
vate use a'-e exempt from duties 
•vliich those prepared for sale or 
taerChaudl.-e are subjected to. But, 


Mr. Editor, let-iis look at it in prac¬ 
tice. The wealthy man .with many ser¬ 
vants, whose time can ivellbe spared, 
and who.se capacious cellars and 
ample conveniences admit of it, can 
brew, it is true, and feel no incon¬ 
venience. Can the mechanic or the 
citizen do this ? Have they the 
means to purchase the mult, the 
hops, the utensils for brewing ? Will 
their lodgings ii tow’n, or their cot¬ 
tages in the country, admit of it ? 
Can their time be spared to brew in 
small quantities ? In short, xMr. 
Editor, is it not wholly and abso¬ 
lutely out of the mechanic’s and the 
labourer’s power i and is lie not, of 
necessity, vomptlUd to purchase of 
the brewer or the puiuican, w'ho 
must pay lOv. per barrel duty upon 
it di 6rir, over and abo\e what the 
rich man pais in malt and hops? 
Is this fair?—is it Just?—i.s it not 
oppressive? 1 wo'.mI not wiiiingly 
suffer my feelings to IctI me, into 
improper or disresju-eiful ex|)re3- 
sions. 1 am as loyal any man 
living, and veiievate tlie consti¬ 
tuted authorities. I believe his Ma¬ 
jesty’s present Ministcr-s are good 
men, and mean every tiling for the 
best, and 1 esteem them. J cannot, 
bowever, altogether suppress my 
feelings upon a subject so at variance 
w'illi the declared iiilciitions of the 
Chancellor of the Exchequer, that 
he was dc.siroiis, as imicli as possible, 
to relieve the middling ami lower 
classes of society in pref‘'rciiee to 
ibe more opiilent, and so otwoiied to 
n-liat f conceive to be just and right. 

To eliieidate the inequality of the 
present ilnty upon beer, permit me 
to submit the following short state¬ 
ment ;— 

A quarter of malt pays 20.<. duty, 
and this, according to the common 
calculation, will need 8 pounds of 
hops, which pay2f/. per pound duty, 
ir.akiiig 21.t. 4</., from which it is 
generally calculated that li barrels of 
strong beer, of the quality of ale or 
porter, may be brewed. This makes 
the duty to private persons only 
7 *. Ijf/. per barrel, whereas the duty 
upon that which the mechanic and 
poor man drinks is 17-i. 1^'/.; so that 
the mechanic, who, of necemty, must 
vw-chasSf because he cannot brew, pays 
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fur Ilia beer mure than double the 
duty which the rich man pays. 

If the duty upon beer is of such 
amount and importance, in point 
of revenue, that it cannot, under 
the existing emergencies, be given 
up, let it be equalized. Place an 
equivalent additional duty on the 
malt and hops, that all may pay alike; 
or let the Government give ™ a 
portion of the duty upon beer. This 
latter mode would be very little (if 
any) loss to the revenue, because, if 
a portion of the duty were given up, 
ihe wealthy would purchase of the 
brewer rather than be at the trouble 
of brewing, and the consumption 
would be greater; imd, consequently, 
the duty ujion malt as well as upon 
iiecr would be increased, and the 
agriculturist, that darling child of 
recent /■egHshUion, would come in for 
a ...lara ot ;,nc advantages. 

1 really think, Mr. Editor, that if 
this matter he properly represented, 
it will receive that attention of which 
1 am sure you will consider it deserv¬ 
ing. I therefore entreat you to 
devote a portion of your valuable 
Magazine to the discussion of the 
subject, convinced that by doing so 
you will confer a lasting obligation 
upon every hardworking man, and 
for which, I trust, they will feel 
grateful. I can answer for one, who 
subscribes himself. 

Your obliged servant 
and well-wisher, 

Mark Anvil, Blacksmith. 
Thames-.stroct, 13t)i March, 1825. 


Sir, —Allow an old Correspondent to 
intrude a few word.s, on a .subject ihat 
militates not alittle against (he perfection 
of machinery in general, and i» a heavy 
’ accumulation of friction in the opera¬ 
tion of every .species of workmen. You 
will no douot agree with all judges of 
mechanism, that the most complete sys¬ 
tem of machiuei'y becumeHinjuied when 
not supplied with oil, aud that muscular 
energy requires, in like manner, to be 
recruited coutinuallr. Now, Sir, how 
can it be supposed the workman can act 
with energy, and execute with judgment, 
if his own machine be debilitated, from 
want of that proper sustenance which 
is necessary to lubricate the frame, invi- 
* goratc the mind, and give strength and 
energy to those members which are in¬ 


cessantly employed in promoting the ge¬ 
neral good ? Surely the selfish, which is 
the social principle in every man’s breast, 
requires no forced excitement, even with 
those whose circumstances place them 
above labouring for their own supjiort, 
to feel commiseration for the working 
classes, whose hands, with all their in¬ 
dustry, may be said to be unable to feed 
their mouths. “ Man is nut to live by 
bread alone,” is the language of Divinity 
and Nature. But how, under the exist¬ 
ing duties on beer, is a man to support 
his perpetually exhausting frame, and 
And bread for his family, out of his li¬ 
mited wages? The inechanic.s of Eng¬ 
land are the glory, strengtii, and riches 
of the land. Deprived ot tliese, where 
is our army, fleet, or even country ? As, 

. Sir, a word to the wise is sullieicut, and 
as Uic present Ministry arc scrionsiy 
bent on promoting the public weal, allow 
me the opportunity of stating, tlirnugli 
the medium of your very popular Maga¬ 
zine, what I conceive would be produc¬ 
tive of much benelit to tlic working 
classes, and of course to the revenue— 
jhat is, to the counti^ at large. Bread 
is certainly the first of all cmisideratiuns, 
and the late ronvictioiis for false returns 
of sales of flour, will doubtless conic 
under legislative eon.sidcration; but the 
article mall rn/uof, which is almo.st the 
main stay of the labouring man’s exer¬ 
tion, is a grievance, as the, ]>rire of it 
now is, which presses must cruelly on 
those least able to bear it. Were the 
duty taken from the beer, the rich, who 
brew for themselves now, would Imy of 
Ihe brewer; by which an iiu’reased .sale 
would follow, to the improvement of the 
revenue, and rednetioii of juice to the 
mechanic. This necessary of life luighl 
be lower considerably in price, hot for the 
euonuoiis excise duty of ten .‘ billings per 
barrel ou beer, which, with those on 
malt and hoji-s, amounting altogether to 
17s. I^d. on the barrel alone, the hard- 
worklng, meritorious niechanie is obliged 
to [lav, in older to keep soul and body 
toj^ther, and give his family their daily 
bread. Surely a British Sena'ie win 
nut jiermit .'iich a slate of things longer 
(0 remain. 

A .Steam Engine Workman. 


MR. .SPEKR’.S CUITCK. 

»SiR,—I'he Members of the Society 
of Arts are certainly very igiioran* 
(with rcvwence be it spoken) of the 
tools that are used in an engineer's 
workshop. The Chuck, sjud, in your 
last Number, to be invented by E. 
Speer, Esq., is as common as chairs 
in a barber’s shop. 


J. Y. 
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SIMPLE BLOWPIPE. 



Sib, —Having seen in your Maga- 
*me the sketch of a Steam-Soldering 
Apparatus, from a Young Gold- 
eniith, the foregoing plan came to 
my mind. Whethcjwjaew or old, I 
knoiv not j if new, you should 
consider it worthy of a place in your 
%alliable little work, I shall feel a 
l>ri(le in having sulimitted something, 
iimvever small and insignificant, for 
the good of my brother mechanics. 
1 once saw an apparatus used in 
glass-working, which I conceived to 
be the same," but I could not sec the 
acting part. There are similar con¬ 
structions, on a much larger scale, 
used at some iron-foiindries, to keep 
up a regular blast. The description 
is simple:— 

A i.s a vessel, open at bottom, fixed in 
HBB (whidi is open at top), by stays at 


the sides or bottom, in such a manner 
as to have a free communication froik. 
one to the other. C, a mouth-pipe, by 
which the operator fills the vessel, A 
with «r. D, a pipe, to convey the blast 
ton lamp, E; the part BRB reoresents 
water, which just covers the end of the 
pipe, C, and prevents any air from 
escaping, c.xcept by the pipe, I). When 
the vessel is filled witli air, there will bo 
a great pressure of water, which will, I 
think, produce a strong blast, through a 
.small aperture. The apparatus may be 
so arranged that the lamp may stand on 
abeucli or table, and the )>ipes bent to 
correspond, so tliat the operator may, as 
he goes on with Ids work, renew the air 
from time to time. 

I am. Sir, 

Your obedient servant, 

D. S. VV. 

A Mathematical Instrument-maker. 
March 25th, 1825. 


NO I'lCE TO OUR READERS AND CORRESPONDENTS. 

I'he pment Number coneluies our Third Volume. On the 30th of April next, n,e 
shall publish a Supplement to the Volume, containing Title, Preface, Index, Sfc. 
with a Port‘ ait, by an eminent Engraver, of that tightened and indefatigable 
Friend of the IVorking Cksses, Hen by Brougham, JSIsy. M.P. 

N. D^Na; unless before the 15tb of April. 

Notioes io j:her Correspondents in our next Number. 


IgOBunaiflMtloiM (post paid) to b«i addnssed to the Editor, at the Pabiishen’, 
KNlOHT'and LACET, 6i, Paternoster-row, London. 
slBlod byB. Bniiuir, Bolt-court, fleet-streot, f.OBdOB, 



















